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Telex Shamrock 9250 has everything 


you want in a GCR tape subsystem. 
Right down to your favorite color. 





It’s the color of the money you stand to 
save with the new Telex Shamrock 9250. 
The most affordable GCR subsystem in 
its class. 


Telex engineers have been making 
advancements in GCR technology for 
over a decade. The Shamrock 9250 is the 
biggest breakthrough yet. It gives you 
the faster access and throughput, greater 
Storage efficiency and higher data 
reliability you look for in a full perfor- 
mance GCR subsystem. And it does so 
with the kind of cost efficiency other tape 
drives just cannot match. 


ees 





ii Soars 


and efficient. 


Down the road, the savings con- 
tinue to add up. Cost of ownership of 
the Telex Shamrock is truly attractive. 
There are no planned service calls because 
the 9250 requires no preventive mainte- 
nance. Self-calibrating capability eliminates 
the need for scheduled adjustments. When 
service is required, the resident diagnostics 
hold costs to a minimum. Lower power 
consumption (typically 100 milliwatt) of 
the 9250 gate arrays increases reliability 
and keeps energy costs in line. 


There are more reasons why the Shamrock 


The savings start right up front. The unit price 9250 is today’s best value in full GCR performance. 
of the Telex Shamrock 9250 is half that of previous For the rest of the story, call your nearest Telex OEM 
GCR subsystems. Its compact design frees up valuable Sales Office or our OEM Marketing Department at 
space. And with the assistance of Telex Engineering 918-627-1111. And let us show you how good you'll 
experts, your interface development will be fast look in Telex Shamrock green. 


TELEX’ SHAMROCK © The innovation continues . 


Telex Computer Products, Inc., Terminals/Peripherals/OEM Products 
6422 East 41st Street, Tulsa, OK 74135 (918) 627-1111 Regional Offices: Amherst, NH (603) 673-9272/Garden Grove, CA 
(714) 898-9833/Houston, TX (713) 497-6770 International: (214) 931-851 1/telex: 730612 TLXINTL ADDI 
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Wherever ou need 
100 Watts 
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wide coverage of just these two | 
broadband power amplifiers. 


The ENI 5100L spans the frequency 
range of 1.5 to 400 MHz with a Class 
A linear output rating of 100 Watts | 
and a flat 50 dB gain. And it will de- 
liver 200 Watts from 1.5 to 200 MHz. 100 Watts... ENI has it covered! 





Now t rere’s cWarelalson con OVARY Vale)(- 
_ expensive spread of individual units. 

_ With just these two portable ampli- 
filers, you Can work on an almost 
infinite range of applications. If it’s 




















The ENI 2100L covers the range from For more information, a demonstra- 
10 kHz tol2 MHz witha ClassAlinear Both units are solid state. Both units tion, or a full line catalog, please 
output of more than1l00 Watts. Andit, are unbelievably rugged. Uncondition- contact us at ENI, 3000 Winton Road 
too, can deliver 200 Watts over much ally stable. Will not oscillate for any South, Rochester, NY 14623. Call 716/ 
of its useful frequency range. conditions of load or source imped- 473-6900, or telex 97-8283 ENI ROC. 
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The advanced design line of RF power amplifiers 


ENI products available through ENI Power Systems, Ltd., 23 Old Park Road, Hitchin, Hertfordshire, England SG52JS, Tel: Hitchin 51711, TELEX 825153 
ENI UK G. And: AUSTRALIA: Elmeasco Instruments Pty. Ltd., Concord N.S.W. Australia, Tel: 939-7944 BELGIUM: MCR Electronics Marketing, 1420 Braine 
L‘Alleud, Belgium, Tel: 02/384.80.62 DENMARK: Instrutek, 8700 Horsens, Tel: 05-611100 EGYPT: Electronic Precision Instrument Co., P.O. Box 1262, Cairo, 
Arab Republic of Egypt, Tel: 860819 FRANCE: Comsatec, 92300 Levallois-Perret, France, Tel: 758.59.10 GERMANY, AUSTRIA: Kontron Elektronik GmbH, 


8057 Eching/Munich 1, Germany, Tel: 89-3188-1 ISRAEL: RDT Electronics Engineering Ltd., Tel Aviv 61210, Israel, Tel: 48321I-5 MALY: Vianello S.p.A., 
|-20121 Milano, Italy, Tel: 34.52.071 JAPAN: Astech Corporation, Shinjuku-ku, Tokyo 160, Japan, Tel: Tokyo 343-0601 NETHERLANDS: Koning en Hartman 
Elektrotechniek B.V., The Hague 2040, Netherlands, Tel: 70-678380 SOUTH AFRICA: Associated Electronics (Pty.), Ltd., Johannesburg, South Africa, 
Tel: 724-5396 SWEDEN: Saven AB, S-18500 Vaxholm, Sweden, Tel: 0764/31580 SWITZERLAND: Kontron Electronic AG, 8048 Zurich, Switzerland, 

Tel: 01 62 82 82 UNITED KINGDOM: Dale Electronics, Ltd., Frimley Green, Camberley, Surrey, England, Tel: Deepcut (02516) 5094 
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Cover illustration by Fred Sklenar 









The Cover Story 


64-bit chip set devours 
floating-point data 


Engineering and scientific work stations and 
digital signal-processing applications are 
among the uses for floating-point addition and 
multiplication chips. Some jobs, such as 
simulations of complex circuitry, require 
double-precision accuracy to produce 
meaningful results. 














A high-speed double-precision capability 
now comes with chips that build one-board 
arithmetic accelerators and can be ganged in 
multiples for better performance, 99 
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Highlights 


Experts suspect IBM may enter supercomputer market, 45 





IBM Corp. will neither confirm nor deny rumors that it may be planning to 
enter the supercomputer business. Experts’ eyebrows were raised after the 
computer giant unveiled an off-the-shelf design for parallel processing to a 
group of supercomputer users at the end of June. Causing speculation is a 
configuration that “amounts to the simple and obvious evolution of standard 
equipment,” according to the man who conceived the project. Moreover, this 
development embodies a recent trend: connecting array processors and com- 
puters to form inexpensive systems. 


Futurebus uses asynchronous protocol to meet needs of future, 108 


To design a 32-bit backplane bus, an IEEE committee had to develop a 
parallel protocol that could reliably transmit 32 bits of data between two or 
more bus modules at the highest possible rate, use any microprocessor 
architecture, and provide “hooks” for multiprocessor operation. To do the 
job, the committee chose an asynchronous rather than a synchronous proto- 
col. Far from being inferior to synchronous protocols, a correctly applied 
asynchronous protocol proves a superior general backplane bus. 


Technique of modifying pc boards cuts costs drastically, 52 


A new technique makes it easier and cheaper to modify printed-circuit 


boards, a necessary capability despite the proliferation of computer-aided- 
design tools. But the usual method—hand wiring and soldering in—is labori- 
ous, time consuming, and expensive. Furthermore, it often leads to wiring 
errors. Additive Technology Corp.’s process, which cuts costs by 30% to 
40%, deposits wiring changes onto an added-on insulation layer that is 
placed over existing printed wiring. 


What's ahead.... 


Megabit dynamic RAMs: In fast-paced memory technology, designers of very 
large-scale-integration parts are already defining the packaging, operational, 
and technological characteristics of next-generation 1-megabit dynamic ran- 
dom-access memories... .July 23. 

World Market Forecast: As end-user buying sprees continue, the prospects 
for the electronics industries in the U.S., Western Europe, and Japan look 
bright for the remainder of 1984. In fact, U.S. manufacturers are riding the 
crest of their best year in the last 10... .July 23. 

Personal computer update: A special report will update the latest advances 
in personal computer technology, including the new types of substrates, 
thermoplastic boards, improved resists, and line automation... .July 30. 
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The most for the least 
in 128K ROMs. 





Our R* technology does it. 
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In terminal, cartridge or any 
application, our new gener- 
ation 128K ROMs bring you 
high density, high reliability 
and ultra-high ESD protection. 
Now from General Instrument 
Microelectronics, a world leader 

in Read Only Memories, our R? 
technology sharpens the cost- 
effectiveness of 128K ROMs. Name 
your application — our 128K ROM, 
with FlexSelect™ programmability, 
delivers high performance plus 
system flexibility at 200ns. Name 
your package — JEDEC 28 DIP or 
Chip-On-Board — and give your 
application the most memory at the 
lowest cost. 


Fast turnaround time, too. 
General Instrument’s late mask 
programmability technique enables 
your ROMs to be programmed late 

in the manufacturing cycle. This, 
together with unmatched production 
Capability on three continents, 
assures rapid response to your needs. 


Reliability is yours in 

“The Sphere of Excellence.” 
Our Reliability Brochure details the 
demanding Quality and Reliability 
Programs followed by General 
Instrument to achieve i* : 
an outstanding prod- | 
uct perfection level. 
For your copy, and 
for technical assis- “% 
tance, simply call the 7 4 
Microelectronics office (aaa oa 
nearest you. tL 


We help you 
compete.® 
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*WIMA’s unique 
range of miniature 
5 mm PCM 
capacitors 


The WIMA MKS 2 is probably the first 
mass-produced subminiature metallised 
polyester capacitor. Hundreds of millions 
are now in use in numerous applications. 
Perhaps its most popular application is 
that of decoupling IC’s. WIMA are not 
surprised! After all, the WIMA MKS 2 is 
designed for high frequency use. It ex- 
hibits low inductance and low ESR or, 
operationally, lower switching transients 
and faster capacitance recovery time. - 
Furthermore, the WIMA process removes 
any ’soft error hazard from the capacitor, 
and, of course, with the WIMA MKS 2 
you are free from those nagging delami- 
nation problems. The price is equally in- 
teresting and there are options: taped 
ls reeled or boxed for automatic inser- 
ion. 


The unique range of WIMA MKS 2 capa- 
citors is the culmination of years of re- 
search and development. Moreover, 
WIMA is pre-eminent in film capacitor 
mass-production techniques and direct- 
ing their engineering resources to the 
ever-increasing technical and commer- 
cial demands of the electronics industry. 


® 


Representatives for USA 
(excluding Southern California): 


THE INTER-TECHNICAL GROUP INC. 
WIMA DIVISION 

P.O.Box 28 - Irvington 

New York 10533 - (914) 591-88 22 


And for Southern California: 

TAW ELECTRONICS INC. 

4215 W. Burbank Blvd., Burbank 
California 91505 - (213) 8 46-39 11 


®Registered Trademark of Company 
WILHELM WESTERMANN : Spezialvertrieb 


elektronischer Bauelemente « P.O.Box 2345 
D-6800 Mannheim 1 : Federal Republic of Germany 











Editor’s letter 





On July 23, 1984, Electronics will 

begin publishing on a weekly ba- 
sis and will change its name to 
Electronics Week. 

This evolution carries on our tradi- 
tion of staying in touch with change 
in the industry we serve. And it is 
intended to make us better able to 
meet the information needs of our 
readers, a tradition that has driven 
Electronics for 54 years, ever since 
McGraw-Hill launched the publica- 
tion with an ambitious, forward- 
looking charter to provide readers 
with a focused view of a then-fledg- 
ling industry. It did its job well—so 
well that the new technology and the 
industry it spawned embraced the 
new word on the cover: Electronics. 

Since then, the electronics industry 
has evolved into a dynamic, world- 
wide force encompassing virtually all 
business and industry. Throughout 
this past half century, Electronics has 
maintained the charter of its first edi- 
tors: to provide readers with the 
most comprehensive, accurate, up-to- 
date analysis of the technology and 
the industry. Its current 102,000 sub- 
scribers around the world testify to 
its editorial success in keeping pace 
with an industry changing at ever- 
increasing speeds. Today’s reader 
works in an international industry 
where technology drives the market 
and the market drives technology in 
ever-shortening cycles. Information 
needs are more complex than ever 


before, embracing technological, 
business, financial, and management 
disciplines. 


In this dynamic environment, engi- 
neers and executives are faced with 
decisions that affect the future at ev- 
ery level—from the success of a de- 
sign project, to the success or failure 
of entire companies, to advancing 
their own careers. Their success de- 
pends directly on the availability of 
complete, accurate, analytical, and 
timely information. 

These are the reasons for our deci- 
sion to begin publishing weekly un- 
der a new name. The Electronics in 
the name reflects our continuing 
commitment to cover this important 
and vital industry with the same de- 
gree of insight and dedication that 
we have maintained for 54 years, 


while the added Week recognizes the 
increasing volatility of technology 
and the marketplace, imposing on us 
the responsibility for providing infor- 
mation more frequently. Thus, Elec- 
tronicsWeek will be the only weekly 
magazine devoted entirely to cover- 
ing the international electronics in- 
dustry and its impact on the world’s 
industrial community. 

With its new frequency, Electron- 
icsWeek will bring more focus to in- 
dividual areas of technology and the 
marketplace and will allow us to add 
coverage to an already comprehen- 
sive editorial package. We will con- 
tinue to bring to our readers the 
quality reporting, the detailed arti- 
cles, and the insightful analysis that 
have made Electronics the most influ- 
ential, definitive, and relied-upon 
publication in the field. 

As part of our commitment to re- 
tain quality while expanding our cov- 
erage, we are augmenting our staff 
with the best technical journalists we 
can find. In addition, the format has 
been redesigned into an attractive 
new package that focuses our cover- 
age, reorganizes categories and de- 
partments, and provides easy access 
to all parts of the magazine. 


T° inaugurate ElectronicsWeek, the 

first issue will present a state-of- 
the-industry report on the forces op- 
erating in a variety of markets for 
electronic equipment and products. 
Markets targeted for this important 
special report include information 
processing, software, test equipment, 
industrial automation, and consumer ~ 
goods. Our editors have been inter- 
viewing business leaders in the U.S., 
Europe, and Japan to determine how 
the industry is faring at 1984’s half- 
way point. 

From early reports, it looks as if 
1984 will be a boom year for just 
about all suppliers in the electronics 
business. The atmosphere is under- 
standably heady, as users’ pocket- 
books are heavier following the re- 
cession of 1980-82. Our report exam- 
ines which products are moving and 
which ones are not. Electronics busi- 
ness leaders themselves will detail 
the reasons for these successes and 
failures. O 
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SIEMENS 


Our newest LEDs: 


Chips with light and color 


Everyone talks about chips, but they If “SOT-23” does not mean much These tiny LEDs are available in 


all mean something different - to you (yet), the picture shows you _— Super-red, yellow, green as well as 
from semi-finished ICs to the whole _ the form, the original size is seen in the two-color variety Super-red/ 
field of microelectronics. here: green. Taping complies with IEC. 





‘Chips with light and color” will bgt yk igiotg! Ba 4y5 Further details, including other 
soon become a normal part of your : components for surface assembly, 
daily work as a designer — unprob- — This new LED form is particularly can be had by requesting the 
lematic in function, assembly suitable for applications where information we have set aside for 
and also In cost: small size is essential: proximity you. Simply write: Siemens AG, 
LEDs in SOT-23 packages switches, miniature keys, sensor Infoservice/B 8413, Postfach 156, 
for surface mounting and pads, flat displays oa D-8510 Furth, quoting SOT-23-LED”, 
automatic assembly. 
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Plenco helps Gould 
give design engineers 
savings without sacrifice. 


Gould’s M-Series™ Controls cost at least 20% less 
than traditional NEMA rated devices. 


“Our M-Series Controls include 
relays, starters and contactors, 
each providing a never before 
offered mid-range NEMA rated 
design choice between definite 
purpose and general purpose 
controls,’ according to Gould, 
Inc. Industrial Controls Division, 
Westminister, MD. “Design engi- 
neers seeking smaller size con- 
trols, void of costly unneeded 
accessories and functions, that 
more closely match their OEM 
requirements, find that they 
have a money-saving choice 
with Gould’s M-Series—and the 
difference isn’t just in size and 
cost. Coil burdens are lower, by 
as much as 50%, so power 
consumption is lower and heat 
generated is less’’ 

Among the reasons Gould 
chose Plenco #1535 reinforced 
polyester gray molding com- 
pound for M-Series Controls were 
... ‘it best suited our design specifi- 
cations for a quality thermoset that 


provides strength, high shock 

withstand, and excellent wear char- 

acteristics ensuring long mechan- 

ical life... it provides electrical 

creepage restriction with high 

dielectric strength, and flexibil- 

ity that prevents damage due 

to rough handling...it helped us 

to develop a product that 

provides savings without sacrifice.” 
Plenco Thermosets give you 

savings without sacrifice—a money- 

saving choice for quality, economy, 

performance. Choose a Plenco 

Thermoset molding compound 

that fits your needs. You'll be glad 

you did instead of wish you had. 
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THERMOSET PLASTICS 





PLASTICS ENGINEERING COMPANY 
Sheboygan, WI 53081 


Through Plenco research...a wide range of 
ready-made or custom-formulated phenolic, 
melamine-phenolic, alkyd and polyester ther- 
moset molding compounds, and industrial resins. 
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Indian opportunities 


To the Editor: The Association of 
Indian Engineering Industry (AIEI) is 
the apex of Indian engineering. It 
has on its rolls about 1,700 compa- 
nies, coming both from the public 
and the private sector, that produce 
goods and services whose value 
amounts to some $16.6 billion 
(U.S.). These companies represent 
63% of the country’s engineering 
production, 76% of its engineering 
exports, and 53% of its engineering 
employment opportunities. 

The association, with its 11 offices 
in India and 2 overseas, has several 
facets. We organize engineering trade 
fairs, workshops, and seminars on 
technology. We influence govern- 
mental and industrial policy. We 
host conventions and conferences. 
We render engineering services. And 
we try to improve the interaction 
within the industry and between it 
and the government. 

I am writing this letter to make 
your readers aware of the existence 
of this national body, which can 
serve as a useful vehicle for compa- 
nies interested in doing business in 
India. We can set up meetings for 
associations in your country, or for 
companies looking for partners in In- 
dia or for Indian partners for ven- 
tures in third countries. 

The association receives numerous 
foreign delegations and sends out 
many of its own. We hope to extend 
these contacts and therefore offer the 
association’s services to those who 
want to make use of our extensive 
data bank and other facilities. 

Gurpreet Singh 

The Association of 

Indian Engineering Industry 
New Delhi, India 


A correction 


The News update of June 14 [p. 32] 
incorrectly attributed to Glen Call, a 
systems programmer in Motorola 
Inc.’s microsystems operation in Aus- 
tin, Texas, a remark about the com- 
pany’s plans to ship “tens of thou- 
sands” of bubble memories in 1984. 
In fact, the remark was made by 
Leonard Call, marketing manager for 
bubble memories. 
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Let Fluke rescue you from 
the landslide of sp-board failures. 


Four billion microprocessors will testing the first day. quickly track failures to the node. 
be built into countless products this Fluke has pre-programmed the With support for 32 types of 
year. We're filling the world with 9010A to find most common faults _ microprocessors, the 9010A will 
micro-systems. But how can we automatically. Press a single key test almost any product. Merely 
test and service them all? and it checks for Bus, ROM, RAM, plug the correct interface pod into 

Fluke’s 9010A Troubleshooter or I/O faults, displaying clear diag- the microprocessor’s socket and 
puts some fast, simple answers nostic messages. For faults beyond take control of the unit under test. 
at your fingertips. It’s the first the bus, our smart probe uses both You can easily customize any 
tester so easy to use, you'll start stimulus and measurement to 9010A test right at the keyboard. 


Or, for extensive programming, use 
our new 9010A off-line Language 
Compiler with a personal computer. 
It makes programming easier and 
up to 3 times faster! 

Don’t get buried in the PCB land- 
slide. See how inexpensively you 
can own a Fluke 9010A, complete 
| | and ready for testing today. For 
— =a” , , . _ | more information, contact your 

eS 2 2B = Sees local Fluke Representative. 





























@ Now write 9010A soft- 
ware off-line with our 
new Language Compiler 
and ‘popular personal 
computers. It’s a conven- 
tent tool that makes pro- 
gramming fast and easy. 





IN THE U.S. AND NON- 

EUROPEAN COUNTRIES: IN EUROPE: 

John Fluke Mfg. Co.,Inc. Fluke (Holland) B.V. 
P.O. Box C9090, M/S 250C P.O. Box 5053, 5004 EB 
Everett, WA 98206 Tilburg, The Netherlands 
(206) 356-5400, Tlx: 152662 (018) 673973, Tlx: 52237 








9010A Micro-System Troubleshooter: 








tines = 


Copyright © 1983, John Fluke Mfg. Co., Inc. 
All rights reserved. 
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CELEBRATE THE FIRST. 








The first 512K EPROM is here. 


You think Fujitsu came out with the 
world’s first 512K EPROM? No, gomena- 
sai. You think Intel’s got the first chip 
big enough to hold an entire operating 
system? No way. 

It's Advanced Micro Devices. 

And the Am27512 is just the latest 
reason our memory family is skyrocketing. 

There’s also our world record speed- 
ster, the 256K EPROM, as well as our 
really hot 128K and 64K EPROMs. 

Weve got the biggest tamily of 
EPROMs there is. From 2K to 512K. 

And our other products are just as hot. 

We'll put you as far ahead 
of the competition as we are. 

Controllers. Bipolar and MOS micro- 
processors. Communication circuits. 
Signal processors. 

And nobody makes as many peripher-. 
als for as many microprocessors as AMD. 












_ = Andevery 
= 4 single chip 
\C » meets or ex- 
— erento = ceeds the 
ee ~~ SUIntternational 
Standard of Quality. 


Next time you need an EPROM, give 
AMD a call. 
Well give you something to celebrate. 


Advanced Micro Devices c" 


For a sales agent nearest you, write the word “EPROM ’ on your letterhead and mail it to _ 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Irym, Bristol BS9 3DS, United Kingdom. 














THOMSON 
SEMICONDUCTORS 


THE 
EXPERTISE 


Just imagine being able to contain all the 
complex knowledge of modern telecommu- 
nication within a chip, a few mm- in size. 
Thomson Semiconductors has now made 
this possible. 
We are now offering a full range of modems 
in the following configurations: half and full 
duplex, either line-powered or not, and 
programmable from 300 to 1200 Bauds. 
Realistically priced, these new modems offer 
guaranteed performances when interfaced 
fo your equipment for telecomms applications. 
These unique modems interface easily with 
the Thomson Semiconductors range of 
multifrequency generators (EFG 7189), dialing 
and communication circuits (TEA 7036, TEA 
3046), voice communication circuits (TCA 
SS8IA-B), micro-computers (EF 6805 CT), 
aisplay controllers (EF 9345)... 

France Austria Belgium and the Netherlands _ Brazil 


THOMSON PARIS VELIZY WIEN BRUXELLES SAO PAULO 
Tel. (3) 948.9719 Tel. (222)946282 ‘Tel. (2) 848.6485 Tel. (55 11) 54247 42 
> COMPONENTS PARIS COURBEVOIE RA's GRAVENMOER 
Tel. (1) 788.50.01 Tel. (16) 231 76 00 


ANEW HORIZON 
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Canada 
OTTAWA 
Tel. (613) 236 36 28 





INTEGRATED MODEMS 


FSK modem, V23, BELL 202-CMOS technology - transmission speeds: 
75, 150, 1200 Bauds - reception speed: 1200 Bauds - power supply: = 5 V. 
Includes modulation, demodulation, filter functions, interfaces (V24/ 
RS232, V25 and V54) - 18-pin Cerdip case. : i 


EFG 7511 

FSK modem: V23 - CMOS technology - transmission speeds: 75, 1200 
Bauds - reception speed: 1200 Bauds - power supply: 3.8 V to 5V. 
/ncludes modulation, demodulation, filter functions. Designed for line 
powered applications - 18-pin plastic case. 


Transmission 


Reception 
Ringer 


Control 


, Transmission lise Telephone 
LEIA ae eae eae interface Ps, ieee Lome 
Reception 


Loe 


Common clock 


USE OF EFB 7513 MODEM TO BUILD 
AN INTELLIGENT” MODEM 


ey With these modems, Thomson Semiconductors brings to the market the 
- benefit of its expertise in international communication regulations and 
relevant standards. 
50, Why not broaden and develop your world of communication through 
utiization of Thomson Semiconductors integrated modems within your 
videotex terminals, portable terminals, or personal. computers and help 
build a successful future ? 
BELL 103 BELL 202 BELL 212A 
V21 V23 V22 
FFB 7512/7513 
FSK modem: V23 - CMOS technology - transmission speeds: 75, 1200 
Bauds - reception speed: 75, 1200 Bauds - power supply: = 5 V. Includes 
modulation, demodulation, titer functions, interfaces (V24/RS232, V25 
and V54) - Designed for turnaround applications - 22-pin plastic case. 


EF 7910 

FSK modem: BELL 103/113/108/202 and V21, V23 - HMOS technology- 
Programmable for speeds of 300, 600 and 1200 Bauds - power supply: 
+ 5/ /ncludes modulation, demodulation, filter functions, the main 


-02 
BIT ERROR RATE 

CCETT LINE 1 | 

CCETTLINE2 ____ 

CCETT LINES ——— 

7 CCETTLINE4 
SIGNAL-TO-NOISE RATIO 
R$ 232/V24 handshake signals and automatic answering capabilities - | 8) 


Videotext and teletype compatible - second source of AMD -28-pin 6 ; 8 9 10 7 14 
Cerdip case. 
COMMUNICATION PERFORMANCE: EFB 7512 


FFG 7515 

DPSK modem: V22 and BELL 212A - CMOS compatible - power supply: 
+ 5V Includes modulation, demodulation, filter functions, V24/RS232 
interface - 28-pin plastic case. 


Typical error rate measured at 1200 Bauds for EFB 7512 on lines representative of the French network 
(CCETT 1, 2, 3, 4) in compliance with CC/TT Recommendation V 52. Tests conducted in Thomson Semiconduc- 
tors laboratory in Grenoble. Identical measurements are conducted for lines representing the Italian network 
(SIP 1, 2, 3, 4), the British network (8S 6305), the German network (FIZ) and the American network (FCC 
lines 3002 Ci, C2, C3, C4 conditioning). 


THOMSON SEMICONDUCTORS Sales Headquarters 45 avenue de I'Europe - 78140 PARIS-VELIZY-FRANCE - Tél. (3) 946.97 19. 


Se 





South East Asia Spain United Kingdom and Ireland _—iU.S.A. 


‘ar East Asia W. Germany Italy Japan Sweden 
IONG KONG MUNCHEN MILANO TOKYO SINGAPORE MADRID STOCKHOLM BASINGSTOKE CANOGA PARK CALIFORNIA 
el. (3) 7219682 Tel. (089) 78790 Tel. (2) 688 41 Tel. (3) 264.63.46 Tel. (65) 295 31 24 Tel. 405 16 15 Tel. (08) 635060 — Tel. (256) 29 155 Tel. (818) 887 10 10 

ROMA BARCELONA 

Tel. (3) 31924234 Tel. (3) 373 30 11 
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Finn pilots Sony into 
the U. S. OEM business 


The cost of developing consumer 
products is growing exponentially, 
says Kevin Finn, recently appointed 
vice president and general manager 
of Sony Corp. of America’s new 





Half the business. Kevin Finn says Sony aims to get 


50% of its sales from components by 1990. 


Components Products division, mak- 
ing it the right time for the Japanese 
parent firm to identify industrial ap- 
plications in the U.S. Hence Sony 
created the division, in Paramus, 
N.J., and entered the market for 
original-equipment manufacturers. 
Finn believes he has the training 
necessary to navigate the rough seas 
of the OEM market. He has consider- 
able experience in the OEM field, hav- 
ing spent 15 years with TRW Inc., 
Los Angeles, where he headed the 
semiconductor division from 1979. 
Before then, Finn was general man- 
ager of TRW’s semiconductor opera- 
tion in Bordeaux, France. Before 
joining TRW, he held design-engineer- 
ing positions with ITT Semiconduc- 
tors and with RCA Corp.’s Electronic 
Components division. He holds a BA 
degree in physics from Marist Col- 
lege, Poughkeepsie, N. Y., and com- 
pleted the University of California at 
Los Angeles’ Executive Program in 
Management, besides taking courses 
at the Harvard School of Business. 


And he is an avid sailor. 

Sony’s goal, says Finn, is to get 
50% of its sales from components by 
1990. To do that, the components 
division will focus on four major ar- 
eas: data products such as micro- 
floppy and hard-disk drives, display 
products such as cathode ray tubes 
and high-resolution color monitors, 
image-sensing products such as 
charge-coupled-device cameras 
and miniaturized video-system 
components, and. semiconduc- 
tor products, including MOS 
and bipolar technologies. 

Sony’s most notable contri- 
bution to the OEM market thus 
far is a 34-inch microfloppy- 
disk drive and the cartridge- 
like disk it uses, notes Finn. 
Apple uses the drive in both 
the Macintosh and the Lisa II, 
as does Hewlett-Packard in its 
150 Touchscreen computer. 

The new vice president em- 
phasizes that Sony has built 
four semiconductor plants and 
will add new facilities this year. 
“Going into the semiconductor 
business is not new for Sony,” 
he stresses. Besides semicon- 
ductors, Finn says, Sony thinks 
it can get a foothold in display 
graphics with the Trinitron, a prod- 
uct it is currently customizing for 
the general avionics market. 

Sony’s strategy will be to develop 
interfaces between the industry and 
engineers, explains Finn. “My job 
will be to minimize the number of 
interfaces.” For fiscal 1984, he pro- 
jects that Sony’s OEM business will 
be in the $200-million-to-$500-mil- 
lion range, an estimate that he ad- 
mits is less than definitive. 


DiGesualdo bringing up fab line 
for AMD in the heart of Texas 


They proudly call it AMD’s Texas 
tilt: with it, the Sunnyvale, Calif., 
chip merchant is establishing a no- 
ticeable presence in Austin, in the 
center of the Lone Star state. And 
Advanced Micro Devices Inc. is also 
relying heavily on a recently appoint- 
ed vice president, who a decade ago 
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Save design time with Motorola 
special-function CMOS circuits. 











There's time and money to be saved, and 
performance to be gained in the imple- 
mentation of nearly any application. 











This family pro- 


Motorola’s versatile families of dedi- id iversforboth LOW-cost smoke 
cated CMOS LSI circuits can optimize Be oleced and oth “alarm solutions. 
cost/performance for you. They're readily direct drive LCDs 


available at commodity prices in the 
broadest assortment you can find. Serial 
data ports are integral to most devices 
for easy interface to MPUs and other 
external components. 


as well as LEDs. 






Low-power CMOS 
§ analog circuits round 
out Motorola’s ex- 
- tensive special cir- 












This isa family ofa and Decod 
ozen devices includ- Use these 





cuits complement. 
» ing A/D and D/A data-encoder/ 
- devices with MPU transmitter No supplier can match the range of circuits 
compatible interfaces. and data- or bring the background and experience to 
They operate over a decoder/receiver . your designs that Motorola does. Obtain tech- 
| wide temperature range devicesinyour ° nical information by contacting the most 

and require no external trimming. remote control convenient Motorola sales office or by returning 
The MCI4442 and MCI45040/41 applications. the coupon to the address indicated. 


are claiming industry leadership. 





EUROPEAN HEADQUARTERS: MOTOROLA 


Geneva, Switzerland 



















Motorola offers Sales Offices: International Semiconductor Group 
the largest portfolio pclae ed ple ieee ete el el ele eee "j 
of frequency syn- East Kilbride Rennes rene Drive, Blakelands, Miton Keynes MK14:S0P, United Kagan 
thesizers in the (Scotland) Rome a ASIA/PACIFIC: Motorola Inc., International Semiconductor Group, [fff 
industry with Genoble Toulouse zg P.O. Box 80300, Cheung Sha Wan Post Office, Hong Kong. & 
both ¢ og and faa oe Please send me more information on your CMOS special functions. g 
P rp nea = E 189ELEX071284 
general-purpose Maarssen Vienna a 
nti: Madrid Wembley i 
oe ee ahs 4 Milan (Middlesex) g Name 5 
tionsinclude ‘Qa Munich Wiesbaden Title 
serial and: | _ Nuremberg Zurich i z 
parallel data ASIA/PACIFIC HEADQUARTERS: gy COMpany i 
interface Hong Kong g Address P 
; ere e Sales Offices: 
single- and dual-modulus capability, Seoul Taipei - 
choice of phase detector types and pro- Singapore Tokyo Gall Me. Phone: 





grammable reference divider values. Sydney/Melbourne ee ee ee a ee oe hd hd hd 
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Announcing: 
3 New Reference Tools 
for the IC Developer 


m@ MuttiSource® CMOS Design Rules 
@ IC Services Guide 
m IC Design Productivity Study 


R. C. Anderson, Incorporated 
Re RCANDERSON 900 N. San Antonio Road, #204 


Los Altos, CA 94022 # 415/949-2310 
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started up Motorola Inc.’s first com- 
plementary-MOs fabrication line in 
Texas. 

Now a six-year veteran with AMD, 
45-year-old Frank DiGesualdo has 
built an industry reputation on bring- 
ing up semiconductor lines in new 
locations. After Motorola, he joined 
RCA Corp. in the mid-1970s, convert- 
ing a computer-assembly plant in 
Palm Beach Gardens, Fla., into a 
chip-making operation. 

DiGesualdo, who has directed 
AMD’s production build-up in Texas 
since it began in 1979, was promoted 
in May to the new position of vice 
president of MOS-wafer-fabrication 
operations. A native of West Virgin- 
ia, he received a BSEE from Evans- 
ville College, in Indiana, and an MBA 
from Florida Atlantic University, in 
Boca Raton. 

Starting in the early 1970s, Austin 
began acquiring a different flavor, 
notes DiGesualdo. He says it has 
clearly shifted from a town totally 
dependent on government-related 
jobs (university, Air Force, state, and 
Federal) to a high-technology-manu- 
facturing hub. 

The rapid electronics growth in 
the Texas Hill Country has been in 
the forefront of the changes in Aus- 
tin, but as is the case in other places, 
“engineers and technicians are get- 
ting harder to find each day,” says 
DiGesualdo. “Aggravating the situa- 
tion in the industry is the fact that 
equipment deliveries keep stretching 
out.” 

In order to cope with the hiring 
and equipment predicament, AMD is 
bringing up its three new Austin pro- 
duction lines in stages, stretched over 
an 18-month period. A new 322,000- 
square-foot wafer-fabrication and 
-test facility—which will make both 
n-channel and C-MOS parts—is now 
being equipped for production to be- 
gin this summer. | 

Already, AMD’s Austin employ- 
ment stands at 1,300 people and will 
hit 2,000 by year’s end, says DiGe- 
sualdo. That, coupled with AMD’s bi- 
polar operation build-up 60 miles 
south in San Antonio, is expected to 
eventually place more than half of 
the fast-growing company deep in 
the heart of Texas. 


The Search For The 


Perfect Metrology 
Standard 





Consider the perfect standard. 


Unchanging. Totally accurate. 
Absolutely reliable. 


It exists in an imaginary world, of 


course. A world without 
temperature change or human 
error. A world without drift. 

At Datron, we don’t claim to 
have reached that perfect standard. 
We've merely come closer to it 
than Boe else. Which is why 
our precision calibrators and top-of- 
the-line digital multimeters can 
bring unprecedented levels of 
performance, accuracy and 
reliability to your Standards or 
Calibration Laboratory. 

Consider Datron’s AUTOCAL™ 
4000 Series calibrators. Instruments 
that not only surpass anything else 
in their class, but which incorporate 
a number of unique design features 
that allow you to transport 
traceable Metrology standards out 
into a production environment 
where comprehensive calibration of 
any DMM is now possible. 

Both our 4000 and 4000A DC 
Calibrators, and our 4200 AC 
Calibrator, feature AUTOCALM 
Datron’s exclusive, all-electronic 
calibration technique which permits 
calibration of any Datron 

AUTOCAL™ instrument in a matter 
of minutes. With unparalleled 
““hands-off’’ and ‘‘cover-on”’ ease 
and exactitude. 

For standard-setting performance, 
consider our solid-state 4200 AC 
Calibrator. It delivers twice the 


ACCUrACY AVaiIabDIC —_amepseseseeneemnmnne 


in any other instru- © 
ment. Providing 
performance up to 
40 ppm on a 6% 
digit scale, with 
output ranges from 
1 millivolt to 1000 
volts. AC current is | 
optionally available. | 
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But performance is no less critical 
when it comes to selecting a 
Standards Laboratory DMM. 

That's why you should consider 
Datron’s 1071 and 1081 DMMs, 
which provide optimum perform- 
ance in their class, in both 
laboratory and production 
environments. On DC voltage, for 
Instance, the 1081's 24-hour 
stability is down to only +1.5 
ppmR +'% digit, while on AC 
voltage a frequency range of 0.1Hz 
to 1MHz is provided with mid-band 
accuracy of 0.01% achievable. 

Datron's unique standard features 
include: AUTOCAL™ extended 
IEEE-488 capabilities and instant 
‘Spec’ read-out, a patented 
technique for providing the limits 
of uncertainty. These features can 
be found in every Datron 

AUTOCAL™ Instrument. And 
nowhere else. Also standard is a 
no-nonsense, no-worry warranty 
which, on some of our instruments, 
gives you eee for five full 
years. A clear sign of our 
confidence and our commitment. 
In your own quest for accuracy, 
speed and reliability, you ma 
never attain the perfect standard. 
But now, at least, you know 
_ where to begin your search. 
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— ore information about 
» the world’s finest Standards 

' Calibrators and DMMs, write to: 
* =»  Datron Instruments, Inc., 
+ 3401 SW 42nd Avenue, Stuart, 
| FL 33497. Telephone: Toll-Free 
| 800-327-0938. In Florida: 
| 305-283-0935. Telex: 525724. 
Datron Instruments, Ltd., 
| Hurricane Way, Norwich Airport, 
| Norwich NR6 6JB, ENGLAND. 
Telephone: Norwich 
(0603) 404824. Telex: 975173. 
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AUTOSERT DIP switches 
with integral seals. | 


The productivity difference, 
from AMP. 


Machine-insertable DIP switches from AMP. for another 
plus in time and labor savings. 


They come with an internally sealed contact system. 
No tape. No tape removal. 


The patented seal design protects contacts 
during soldering and cleaning operations. And 
keeps on protecting, for the life of the switch. 


Single-pole/single-throw or multi-pole/multi- 
throw, these innovative, low-profile switches are 
compatible with industry-standard insertion equipment. 


They're making auto-insertion make more sense 
than ever. 












CIRCLE 
NUMBER 


125 


Find out more today. Call the 
AMP AUTOSERT DIP Switch Desk at (717) 780-4400. 
AMP Incorporated, Harrisburg, PA 17105. 








JAAINAF means productivity. 


Exclusive internal seal protects gold-plated AMP AUTOSERT switches feature For hand or high-productivity 
contacts during pc board production, test, positive visual on/off indication. automatic insertion. 
and rework, and for the life of the switch. 


AMP and AUTOSERT are trademarks of AMP Incorporated. 
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Plan your 
LinCMOS 


High speed, exceptionally low power 
consumption, and multipurpose 
analog and/or digital inputs—new 
LinCMOS™ microprocessor 
controlled data-acquisition systems 
from Texas Instruments deliver both! 
You can forget about traditional 
performance “tradeoffs.” 

You only have to remember TI. 
And two new LinCMOS families: 
The 28-pin TLC532A family with 
parallel output, and the 20-pin 
TLC540 family with serial output for 
interface to a variety of popular 
microprocessors. 


One-chip 

data-acquisition system 

Both families provide an entire data- 
acquisition system, from analog 
multiplexer to digital data bus, on 
one chip. You treat the IC as a 
simple plug-in component, replacing 
a board of parts. 

Eliminating external components 
also reduces total system costs. And 
the chip itself is less costly than 
many metal-gate CMOS ICs having 
only an A-D converter function. 

One potential application for the 
new LinCMOS peripherals is envi- 
ronmental control. An array of these 
A-D peripherals could sense room 
temperatures throughout a building 
and feed them to a microprocessor 
that instructs the heating/cooling 
system to direct air where it 
is needed. 

Result: Energy bills could be 
slashed by a simpler, more cost- 
effective system. 


Moving energy costs down by moving air 
around—that’s how TI’s new LinCMOS A-D 
peripherals could work in a large building. 
These ICs could take multiple readings of 
each room’s temperature for a microprocessor 
that quickly determines where warmer or 
cooler air is needed. 


™ Trademark of Texas Instruments Incorporated 
Photo taken at Plaza of the Americas, Dallas, Texas. 
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control system with TTs new 
microprocessor-controlled A-D ICs. 


DATA-ACQUISITION EVOLUTION 


1979-83 


Metal-gate CMOS 
Resistor ladder 


Technology: 
Process: 
Circuit: 


Metal-gate CMOS 
Switched capacitor 





1981-85 1983-1990s 


Si-gate LinCMOS 
Switched capacitor 


Converter: 


Part types: ADC0808, 0809N 


TL520, 521, 522N TLCS32A, 533A 


Size: - 
256 resistors 
511 switches 


Components: 


8.000 mil - 


1,700 mil2 - 
9 capacitors 
26 switches 


500 mil? 
9 capacitors 
26 switches 


Features: = 


29,000 mil¢ 

10k samples/sec. 
Error: +0.79 LS6 
Inputs: , 8 analog 


“Includes six multipurpose inputs. 


Bar size: 
Speed: 


21,000 mil? 
14k samples/sec. 
91S 


8 analog 





= 
15,000 milé 
67k samples/sec. 
+0.5 LSB 
11 analog* 


Major speed improvements, more inputs, smaller size—the evolution to LinCMOS products 
from metal-gate technology reflects big performance boosts and operational advantages, 


creating a bright linear future. 





Up to 71,000 samples 
per second 
Dramatic speeds are available—as 
fast as 71,000 samples per second. 
With power requirements as low as 
6.0 mW. | 

This allows noise canceling and 
precise control of blower motors or 
heating elements. While virtually 
eliminating bulky power supplies. 


Exceptional stability 
Over a wide temperature range 
Both the TLC532A family and the 
TLC540 family offer excellent tem- 
perature-range stability—total output 
error is within +0.5 least significant 
bit (LSB) over a wide temperature 
range—from — 40° to 85°C. 
Military versions, also available, 
are stable within +0.5 LSB over a 
— 55° to 125°C temperature range. 


Handle up to 11 inputs 

Each LinCMOS A-D peripheral 

~ family allows a processor to monitor 
up to 11 analog signals. Six signals 

can be digital, if preferred, allowing 

keyboard or switch-position sensing. 


These devices feature a built-in 
sample-and-hold circuit (software- 
controlled on the TLC540) that 
holds a “snapshot” of the input 
signals to reduce the effects of noise 
and random spikes. 


Immediate availability 

All of these LinCMOS A-D 
peripherals are TTL, MOS, and 
CMOS compatible. And all are 
available now. With performance 
that will change the way you look 
at linear. 

Environmental control is only one 
possibility. These LinCMOS periph- 
erals offer many opportunities in test 
equipment, automotive instrumen- 
tation, industrial controls, robotics, 
toys, home computers, signal process- 
ing, and other applications. 


For more information on TI’s a/d 
converters, op amps, and the 
LinCMOS process that creates them, 
call your authorized TI distributor or 
nearest TT sales office. Or write 
Texas Instruments Incorporated, 
Dept. SLAQ@43EC, P.O. Box 809066, 
Dallas, Texas 75240. 


TI is first with silicon- 

gate CMOS for linear. 
The key to a successful combination 
of CMOS and bipolar capabilities: 
Phosphorus doping of the silicon 
gates that effectively halts and binds 
sodium ions—the main cause of 
threshold voltage shifts in MOS- 
based technologies. 

For enhanced carrier mobility, 
NMOS transistors are placed in a 
p-type substrate and the PMOS 
transistors in an n-well. This 
increases carrier mobility of the 
NMOS transistors to about 3.7 times 
that of the PMOS transistors, 
enhancing speed. 

The LinCMOS process also pro- 
vides a gate-to-drain capacitance 
about one-seventh that of metal-gate 
CMOS. This performance stems 
from gate formation, which is accom- 
plished in the same step that forms 
the transistor source and drain. The 
source, gate, and drain are all self- 
aligned, boosting speed and enhanc- 
ing the bandwidth even further. 

And the final result: A built-in 
speed advantage that greatly 
enhances AC performance and 
makes possible the 20X speed im- 
provement of the TLC532A 
over its pin-compatible metal-gate 


TL532 predecessor. 





j 
TEXAS w 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Froduct 


Teradyne presents LASAR™ Version 6. 
Simulation software created to help manu- 
facturers speed products to market. 

Now there's a tool that will really save 
you time when time is money. Here's how. 


How LASAR saves design time. 


Use LASAR simulation software for 
design verification and get it nght the 
first time. 

LASAR software offers extremely accu- 
rate time-based logic simulation. The only 


worst-case timing analysis that really works. 


Boolean, functional, memory and MOS 


LASAR simulation software. 
The shortest distance between two points. 





primitives together with signal strengths 
that let you accurately model devices. And 
a huge library of commercial device models. 
You'll avoid spending a lot of time creat- 
ing multiple 
prototype iter- 
ations. And 
you ll have all 
the speed and 
capacity you 
need to simu- 
Using the same software to design late wecemaes of 


and test devices and boards saves even the most 
you time. complex 


Devices Boards 


Design 





Test 
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designs—devices and boards. You can save 
even more time by using one simulation 
tool for both. 


How LASAR saves test 
development time. 


Today more people use LASAR for test pro- 
gram generation than any other simulator. 

Using the same simulator for design and 
test, you can typically save months of devel- 
opment time. There’s no need to remodel 
devices, recreate the net list or rewrite 
patterns. With LASAR software, design 
engineers can transfer a proven data base 


Electronics/July 12, 1984 








directly to test engineers. 

Use LASAR software to improve 
product testability. Quickly measure 
the quality of your test program 
through concurrent fault simulation. 
And transfer programs created with 
LASAR software directly to test 
equipment for fast test start-up. 

In other words, with LASAR you 
will never design products that © 
can't be tested. Or develop test pat- 
terns or diagnostics that won't 
work on ordinary ATE. 


Why you should act now. 


According to some industry ana- 
lysts, failure to deliver products on 
schedule could cost you as much as 





a third in lifecycle profits. 
Using the same tool for design 

verification and 

test program 2 

generation will - 

help you get = 

productsouton 28 

time. Sothetime & 

to act is now. 2 

LASAR Version 8 
6 is a tool that will help 
you get tomorrow's Product Intro Time 
products to market Getting to market on 
today. schedule can increase 


For more information Mele : ae aac . 
write Teradyne, 321 : 
Harrison Avenue, Boston, MA 02118. 

Or call Daryl Layzer, LASAR Software 
Product Group, 617-482-2700, ext. 2808. 





We measure quality. 
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Editorial__ 


The NSF is going to get an EE as its director 


ometimes the decision-making process 

has a happy outcome, even in Washing- 
ton. Consider one example: President Rea- 
gan has declared his intention of nominating 
Erich Bloch, a technologist trained in elec- 
tronics engineering, as director of the Na- 
tional Science Foundation. The announce- 
ment happens to come at just the moment 
when the foundation is deciding whether to 
throw its weight behind the mushrooming 
movement to establish industry-supported 
research and development projects at U.S. 
universities. 

The naming of Bloch, vice president for 
technical-personnel development at IBM 
Corp. since 1981, is a significant victory for 
the engineering community. He will be the 
first NSF director to come to the foundation 
from a career in industry—and he will be 
arriving at a place that has traditionally tilt- 
ed so sharply toward the “pure’’ sciences 
that it often seems to be deliberately avoid- 
ing any association with the toiling wretches 


SERED TIN PRT Sa 


in engineering and technology. But lately 
the foundation has been a bit more disposed 
to get involved with applications; hence, its 
willingness to consider supporting research 
links between industry and academia. 

Erich Bloch would appear to be the right 
man at the right time. Trained as an electri- 
cal engineer at the Federal Polytechnic In- 
stitute in Zurich and the University of Buf- 
falo, his range is wide. In the words of 
George A. Keyworth II, President Reagan’s 
science adviser, Bloch’s “long experience at 
IBM includes direction of R&D and large 
manufacturing programs and responsibility 
for the technical excellence of the personnel 
of one of the world’s most technologically 
advanced companies. Those achievements 
are directly relevant to major issues that the 
foundation is addressing today.” 

We add our hearty concurrence and hope 
that, under Bloch, the NSF will enter a new 
era—one reconciling scientific inquiry with 
technological and commercial necessity. 


The auto industry’s siren call to electronics suppliers 


or suppliers who want to do business 
- with the auto makers, the car of the 
future may seem to present unlimited oppor- 
tunities. Speaking to the American Electron- 
ics Association the other day, R.M. Sin- 
clair, Chrysler Corp.’s vice president for en- 
gineering, presented a fascinating wish list. 

“Every moving part will be under the 
control of computers,” he told the trade 
group. For example, engines won’t idle; they 
will simply shut down, pause, then start up 
again with a touch of the accelerator. Every- 
one knows that antiskid brake systems are 
coming, but what about a suspension system 
with electronic controls that constantly 
monitor the road surface and adjust the 
Shock absorbers? Or an electronic transaxle 
that eliminates many hydraulic functions, 
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headlights that compensate for uneven 
roads, tires that inflate for smooth roads 
and deflate for mud or sand, and raindrop 
sensors to start the windshield wipers? Then 


too there could be voice controls to open the 


trunk when your arms are full, a pro- 
grammed seat that automatically returns to 
your favorite position after someone else has 
used the car, a mirror that adjusts automati- 
cally, and a radio that tunes itself to the 
station you prefer at any time of day. 

The requirements for would-be suppliers 
are modest. All they must have is equip- 
ment that works under the most execrable 
conditions—under the hood—and with little 
or no care; absolute, drop-dead, on-time de- 
livery; and prices pared to the competitive 
bone. Detroit awaits you with open arms. 
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Naturally every controller company 
talks about the quality, the reliability and 
the performance of its products. But few 
pay enough attention to an equally impor- 


tant issue: Responsiveness to the customer 


Fact is, just getting the kind of service 
you need can be aa tricky proposition 
these days. And, unfortunately, if you’re 
not one of the industry's largest cus- 
tomers, you'll probably see that service 
disappear when you need it the most. 


hat’s why we designed our Responsive 


1 program. It’s more than just a slogan. 
It's a whole new act we've built to give 
you the best products and the best service. 
More rapidly than ever before. 


Headlining our new act is a cast of 
highly qualified marketing and technical 


1425 N. 27th Lane/Phoenix, AZ 85009/(602) 269-2649/TELEX 910-951-1552 


professionals. People who'll give you the 
most responsive support in the industry. 

In supporting roles, we've staged a 
worldwide product distribution network 
with reps and distributors who get 
involved with what you're doing. And 
who know what they're doing. 


For an encore, we've spotlighted engi- 
neering excellence. The kind that’s intro- 
duced almost two dozen new controller 
products over the last five years. 


We've engineered feature packed 
Multibus* and S-100 products, and 
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“Trademark of Intel Corporation 








designed our own David Junior general 
purpose controllers. Now we're debuting 
an ensemble of star performers featuring 
multiple form factors, floppy and QIC 
backups, SASI/SCSI bus standards, cus- 
tom VLSI circuitry, and much more. 

So before some controller company 
does its disappearing act for you, contact 
the company that'll give you a solid 
performance. Konan Corporation. 

The responsive quraeugrmprserem= 
controller : 
company. 
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Chinatech °84, Society of Manufac- 
turing Engineers (SME, Public Rela- 
tions Dept., 1 SME Drive, P.O. Box 
930, Dearborn, Mich. 48121), Shang- 
hai Exhibition Center, Shanghai, 
People’s Republic of China, Aug. 28- 
Sept. 3. 


First Convention of the Institution of 
Diagnostic Engineers, IDE (3 Wyc- 
liffe St., Leicester LE1 SLR, En- 
gland), City Conference Centre, Lon- 
don, UK, Sept. 4-7. 


Electronic Displays 84, Network 
Events Ltd. (Network Events Ltd., 
Printers Mews, Market Hill, Buck- 
ingham, MK181JX, UK), Frankfurt, 
West Germany, Sept. 5-7. 


Byte Computer Show, Byte Maga- 
zine (Interface Group Inc., 300 First 
Ave., Needham, Mass. 02194), San 
Francisco Civic Center/Brooks Hall, 
San Francisco, Sept. 6-9. 


OEM Design Show, Penton/IPC Pub- 
lishing Co. (Bill Little, Penton Expo- 
sition Division, 122 East 42nd St., 
Suite 900, New York, N. Y. 10168), 
Philadelphia Civic Center, Philadel- 
phia, Sept. 9-11. 


17th Electronics & Aerospace Con- 
ference, IEEE (Susan Vekich, Hon- 
eywell Inc., Aerospace & Defense, 
Honeywell Plaza, Minneapolis, 
Minn. 55408), Shoreham Dunfey Ho- 
tel, Washington, D.C., Sept. 10-12. 


10th Advanced Control Conference, 
Control Engineering (Theodore J. 
Williams, Director, Purdue Labora- 
tory for Applied Industrial Control, 
Purdue University, W. Lafayette, 
Ind. 47907), Fowler Hall, Stewart 
Center, Purdue University, W. La- 
fayette, Sept. 10-13. 


Third Conference on Stress Screen- 
ing, Environmental Sciences Institute 
(ESSEC Technical Program Commit- 
tee, Environmental Sciences Insti- 
tute, 940 East Northwest Hwy., 
Mount Prospect, Ill. 60056), Marri- 
ott Hotel, Philadelphia, Sept. 10-13. 


14th European Microwave Confer- 
ence, The Société Belge des Ingen- 





ieurs de Télécommunications et d’E- 
lectronique et al. (Microwave Exhibi- 
tions & Publishers Ltd., Convex 
House, 43 Dudley Rd., Tunbridge 
Wells, Kent, TN1 1LE, UK), Palais 
des Congres, Liege, Belgium, Sept. 
10-13. 


Midcon/84 & Mini/Micro Mid- 
west-84, IEEE (Electronic Conven- 
tions Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Dallas Con- 
vention Center, Dallas, Sept. 11-13. 


Electronic Imaging 84, Morgan- 
Grampian Expositions Group (Elec- 
tronic Imaging 84, Morgan-Grampi- 
an Expositions Group, 2 Park Ave., 
New York, N. Y. 10016-5667), Wes- 
tin Hotel, Copley Place, Boston, 
Sept. 11-13. 


Voice Input/Output Systems Appli- 
cations Conference, American Voice 
1/O Society (L. Lerman, Avios, P. O. 
Box 60940, Palo Alto, Calif. 94306), 
Marriott Crystal Gateway Hotel, Ar- 
lington, Va., Sept. 11-13. 


1984 World Congress on Human 
Aspects of Automation, Society of 
Manufacturing Engineers (Van Do- 
ren, Society of Manufacturing Engi- 
neers, 1 SME Drive, Box 930, Dear- 
born, Mich. 48121), Hotel du Parc, 
Montreal, Canada, Sept. 16-19. 


Compcon Fall 84, IEEE (Joe Batz, 
Small Computer Revolution, P.O. 
Box 639, Silver Spring, Md. 20901), 
Hyatt Regency Crystal City, Arling- 
ton, Va., Sept. 16-20. 


Eighth International Fiber Optic 
Communication & Local Area Net- 
works Exposition, Information Gate- 
keepers (Michael A. O’Bryant, Vice 
President, Sales & Marketing, Infor- 
mation Gatekeepers Inc., 138 Brigh- 
ton Ave., Suite 212, Boston, Mass. 
02134), MGM Grand Hotel, Las Ve- 
gas, Sept. 17-21. 


Semicon/East 84, Semiconductor 
Equipment & Materials Institute 
(Mary Beth Kern, SEMI, 625 Ellis 
St.,. Suite 212, Mountain View, Calif. 
94043), Bayside Expo Hall, Boston, 
Sept. 18-20. 
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TALE of TWOC 


Sunnyvale, California — 8:30 PM 





Increased Schematic 
Design Efficiency 

Obviously the engineer in Boca 
Raton has a big edge over his coun- 
terpart in Sunnyvale. The reason is 
simple. He uses FutureNet’s DASH-1 
Schematic Designer to create perfect 
schematics on his IBM PC... ina 
fraction of the time it takes others who 
still struggle with manual methods. 

Besides producing top-quality 
schematics, the DASH-1 can auto- 
matically generate Net Lists, Lists of 
Materials, Design Check Reports and 
other critical support documents. Allin 
all, DASH-1 increases your efficiency 
as a designer about five-fold... forget 
those long, wearisome hours slaving 
over routine documentation. 


Extensive Parts Library Included 

At the heart of the amazing DASH-1 
is a comprehensive symbol library 
(easily expandable, of course). It 
includes hundreds of TTL, micro- 
processor, memory/support chips, 
as well as discrete components, all 


FutureNet, DASH-1 and STRIDES are trademarks of 
FutureNet Corporation. IBM is aregistered trademark 
of the IBM Corporation. 





Boca Raton, Florida — 5:00 PM 


How FutureNet’s DASH1"Has Revolutionized. 
Schematic Design and Documentation! 


with pinouts and pin functions. Call 
symbols instantly to your screen, 
move and connect them effortlessly to 
create your desired schematic while 
your DASH-1 automatically captures 
all the intelligence of your design. An 
optional plotter even allows you to 
produce a finished pen and ink draw- 
ing in minutes. Should you need it, the 
DASH-1 has ful! compatibility with most 
large CAD systems, as well. 


TO 99 LEVELS 





Now... Another Stride Forward! 

An exciting new option, STRIDES™ 
(Structured Interactive Design Sys- 
tem), lets you set up a complete 
“drawing tree” under DASH-1 control. 
Basically it works like this. When any 


Future 


drawing is updated, all related Pin 
Lists, Net Lists, Lists of Materials can 
also be updated automatically, at one 
time. And with STRIDES incredible 
power, up to 99 subordinated levels of 
drawings, net lists, etc.,can be related 
to each other. Previously, if you could 
even find this capability on another 
system, it would cost you 10 to 20 times 
more than DASH-1. 


Productivity of the Future... Today! 

In just a few short months, legions of 
designers throughout the world have 
discovered the new levels of design 
productivity and convenience DASH-1 
provides. Four out of the top five elec- 
tronics companies in the USA use 
DASH-1. At $5,980 for an add-on 
package to fit your IBM PC, nothing 
compares to it for value. Complete 
turn-key systems are also available at 
prices starting at $12,960. 


So, no matter which city, state, or 
country you work in, let DASH-1 give 
you that efficiency edge. 


Give us a Call, today! 


FutureNet Corporation e 6709 Independence Avenue @ Canoga Park, CA 91303 @ TWX: 910-494-2681 


(818) 700-0691 


Productivity of the Future... today. 
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Better Instruments for 
Better Communications 









Anritsu means communications. 

We began building telephons 
and radio equipment more than 
50 years ago. And although we've 
expanded into other fields since 
then, we've remained true to 

those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as 
synonymous with communica- 
tions. From public telephones to 
sophisticated, state-of-the-art 
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optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. 

_ With such wide-ranging ex- 
perience in all phases of commu- 
nications, it’s no surprise that our 


electronic measuring instruments: 


are superior, too. 
Anritsu builds the electronic 
instruments that keep electronic 


ANRITSU ELECTRONICA COMERCIO LTDA. 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts In communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RuJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 


128 Bauer Drive, Oakland, NU 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 


Uhlandstrasse 9, 4000 Diisseldorf 1, F.R. Germany Phone: (0211)682424 Telex: 8584904 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we’re striving 
toward still better instruments. 
And better communications. 





ANRITSU ELECTRIC CO., ITD. 


10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 
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You Start With Quality On The Wafer. 


Higher yields. Higher profits. A straightforward 
equation. And probably the single most important 
objective of every semiconductor manufacturer. 

But where does it start? 

And how do you get there? | 

The answer is simple. Quality. In every step of 
the semiconductor manufacturing process. That's 
why we are committed to producing systems that 
deliver what you need most-perfect quality results 
on the wafer. Run after run. Day after day. 

Like our production-proven AME 8100 low- 
pressure, reactive ion etchers that precisely replicate 
die patterns on the wafer. For maximum yields. 

And our industry-standard AMC 7810/7820 ra- 
diantly heated epitaxial reactor systems that create 
epi layers with virtually perfect crystal structures. 
Again for maximum yields. 


Our Quality Commitment. 
Our commitment to quality 
is unmatched. Not quality 
as a generalization. Quality 
a ff on the wafer. Where it 
matters mast Because if you're getting perfect 





quality on the wafer, you're oe more good 
die per wafer. 
And the “bottom line” answer there is obvious. 


One Step Further. Our quality commitment 
goes beyond just supplying the tools. We back the 
largest installed base of epi reactors and RIE 
etchers with the most comprehensive after-sales 
Support program in the industry. To Keep your 
systems operating with maximum productivity. To 

. Keep yields where they belong. And 
to ensure your investment is earn- 
m ing its keep. All the time. 






We can show you more. Mucii 
more. Like actual results on your 
wafers. Come to us with your 
etch and epi questions. And ask 
for a copy of our new etch and epi brochures. 

Systems and processes... productivity and 
technology...quality and service. Everything you 
need. Anywhere in the world. Applied Materials. 
Our commitment to quality always yields results. 

For information, call (408)’727-5555. Or write us 
at 3050 Bowers Avenue, Santa Clara, CA 95051. 


é\Applied A\\aterials 


Quality Starts Here 


© Applied Materials 1984 
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Superior 
68000 


Code 
Generation 


Our C compiler stands apart from the pack in its 
ability to generate consistently outstanding code. 


Language: Full Kernighan and Ritchie C. 
Hosts: VAX/VMS, VAX/UNIX. 
Target: MC68000. 


To fully exploit the performance advantage of the 
68000, call us today. 


Advanced Computing Technologies, Inc. 


1214 Eisenhower Place, Ann Arbor, MI/ 48104 
313/973-2762 ~=Telex: 494-0414 
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NOW AVAILABLE! 


1984-85 


Electronics Buyers’ Guide 
The industry's most often-used directory: 
@ 3 directories in one. 

@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval service. 

Send order with payment to: Regina Hera 


id es Electronics Buyers’ Guide 
Price: 340 per copy 1221 Avenue of the aie N.Y., N.Y. 10020 
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News update 


_m “We have had a lot of victories in 
the last few years, but this isn’t one 


of them.’ That was the reaction of 
Kenneth Hagerty, vice president of 
the American Electronics Associa- 
tion, upon learning that Senate and 
House conferees had voted against 
an extension of the 25% research 
and development tax credit sched- 
uled to expire in 1985. “Basically, 
the credit became a _ bargaining 
chip,” explains Hagerty. The Senate 
agreed to drop it from the 1985 tax 
bill in exchange for similar conces- 
sions by the House on other reve- 
nue-losing items, he reports. 

But Hagerty believes the war isn’t 
lost yet. The action on Capitol Hill 
was not a vote against the credit but. 
rather in favor of a deficit-reduction 
plan. ““We think we’ll have a pretty 
decent shot at an extension after the 
elections,” he says. 

If Hagerty and his fellow lobby- 
ists lose that battle, predicts the 
AEA, present levels of corporate 
spending on R&D won’t be the only 
casualties. College and university ef- 
forts to update and improve their 


equipment and laboratories through 


company donations will also be se- 
verely hampered, since the measure 
covered funds for that, too. 

The fight to extend or make per- 
manent the R&D tax credit is backed 
by an impressive array of trade asso- 
cilations representing firms engaged 
in electronics and other areas of 
high technology. Besides the AEA, 
there are the Electronic Industries 
Association, the Semiconductor In- 
dustry Association, the Computer 
and Business Equipment Manufac- 
turers Association, and the Scientific 
Apparatus Makers Association. The 
coalition even put together a report 
called “High Technology Tax Poli- 
cies of the 1980s” [Electronics, Jan. 
26, p. 24]. 

Meanwhile, the 1985 tax bill isn’t 
all bad news for the electronics in- 
dustries. Legislators did pass the 
Foreign Sales Corporation Act, 
which exempts 17% of combined 
taxable income attributable to ex- 
ports. They also agreed to continue 
to suspend regulations allocating 
R&D expenses incurred in the U.S. 
to foreign income. -Karen Berney 
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High performance 
portable scopes. One name 


says it all! 





A world standard in performance 
plus value: the Tek 2000 family of 
portable scopes. Each one has dif- 
ferent characteristics but they have 
plenty in common: quality that's 
unmistakably Tektronix. In our 30 
years of oscilloscope leadership, no 
other scopes have recorded such 
immediate popular appeal. 


Even compared to Tek’s own pre- 
vious industry standards, these 
scopes are easier to use, more por 
table, more precise. You get better 
measurements faster, more perform- 
ance for the money. 


There’s a full family of scopes to 
fit demanding portable needs. At 
60 MHz, choose the 2213A or dual 
time base 2215A. At 100 MHz, the 
2235 or 2236 with its bright fluores- 
cent readout and integrated counter/ 
timer/DMM. For field service environ- 
ments, the ultra-durable, 100 MHz 
2335, 2336 or 2337, built to be rug- 
ged and reliable beyond all previous 
standards. 


Finally, there are the 150 MHz 2445 
and 300 MHz 2465: the leading 
edge in portable scope perform- 
ance. Now you can specify either 


with built-in GPIB interface for 
automated measurements and a 
powerful TV option for precise 
video measurements. 


Contact the Tektronix office or 
sales representative nearest you for 
complete details. Each scope is 
backed by a 3-year warranty, excel- 
lent documentation, training pro- 
grams, plus applications and service 
Support worldwide. All part of the 
high standard of excellence to 
expect when you work with Tektronix, 
the world’s largest and most 
respected scope manufacturer. 





Copyright © 1984, Tektronix, Inc. All rights reserved. TTA-453 


Tektronix 


COMMITTED TO EXCELLENCE 





SPEED 


AWatcmestossimontcrcvellercsielmacsiberceelelmevma(@Giel r-leay 
is reducing the time it takes. 


The more tasks a microchip 
performs, the more critical its 
speed becomes. 

And just as taking a faster look at a brief 
event can let us see more, microchips that 
operate more quickly accomplish more work 
in less time. 

Take the Honeywell HT5000 gate array. 
With a 0.6nS gate delay speed, it operates 
approximately five times faster than typical 
ALSTTL chips. 

Or the Honeywell HE2000. It operates 
even faster, with a 0.3nS delay, but requires 
only half as much power as other equivalent 
ECL arrays. 

And our radiation- 
hardened HI1OOOR. It has 
a 1.0nS delay, and is 
designed for space and 
strategic TTL 
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Together, we can find the answers. 


Honeywell 


replacement applications, using a 
single + dv. power supply. 

Since 1954 Honeywell has been building 
the technical know-how necessary to 
consistently design and manufacture this 
kind of performance in every custom and 
semi-custom chip we make. 

For more information on the industry’s 
fastest radiation-hardened IC’s, VHSICIC’s, and 
semi-custom gate arrays (including special 
macrocells for digital signal processing), talk 
to the company that has been in this industry 
since before it was an industry. 

The Honeywell Digital Product Center, 
1150 East Cheyenne Mountain Blvd., Colorado 

Springs, Colorado 80906. 
1-800-328-5111, extension 
#3402. (In Minnesota, 
call 1-612-870-2142, 
extension #3402.) 
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“Trends in instrumentation stocks” 
records the stock mar- 
ket activity of a selected 
group of publicly owned 
manufacturers of _ test, 
measurement, and ana- 
lytical instrumentation. 
The index weights the 


STOCK PRICE INDEX (1970 
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companies by size and face es. 
therefore reflects their TRENDS IN SEMICONDUCTOR AND COMPONENTS STOCKS 
relative performances. : SOURCE: STANDARD & POOR'S CORP 
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“As the U.S. consumer goes, so goes the U.S. economy” is a maxim followed by many economists. 
The country’s emergence from the recession of 1980-82 was led by consumer spending, 
as these economists thought it would be, so the household is being watched keenly to 
ascertain future economic directions. The University of Michigan’s Survey Research 
Center keeps tabs on consumer feeling, and its latest survey shows the U. S. consumer is 
very confident. Its Index of Consumer Sentiment stands at 99.5, the highest level 
recorded since the reading of 100 in first quarter of 1966. ‘“‘The first-quarter-1984 
reading was 8 index points above the plateau of 91.5 recorded in the second through 
fourth quarters of 1983, and 24.2 index points above the year-earlier reading,” the 
center notes. In analyzing the results of its survey, the center found widespread 
Optimism and confidence, and it predicts that the first-quarter survey “points toward 
continued growth in consumer sales during 1984.’ More consumers reported better 
business conditions than in the past 30 years, it adds. “Although consumers expected 
the rate of improvement to slow, good times financially in the economy as a whole were 
expected to persist during the next year or so.”’ As a result, the center’s report points 
out, U. S. consumers indicate they have a greater willingness to make major purchases 
in the next 12 months. 





Company financings... A third round of venture-capital financing brought $10.6 million in addi- 
tional capital to Domain Technology, a Milpitas, Calif., manufacturer of thin-film 
recording media. ... Zitel Corp., San Jose, Calif., which develops and makes microcom- 
puter systems and markets them to original-equipment manufacturers, obtained a $6 
million line of credit from Union Bank of San Jose... .Xyvision Inc. completed a $6 
million third round of venture financing. The Woburn, Mass., company manufactures 
computer systems for electronic publishing....A second round of financing garnered 
Applix Inc. $4.5 million in additional funding. The year-old Southboro, Mass., software 
company is developing a multiuser, distributed desktop office software system based on 
Bell Laboratories’ Unix operating system. ... Higher Order Software Inc., Cambridge, 
Mass., raised $5.7 million in a third-round financing. The firm is working on an 
automated system-development tool... . Local-area-network technology vendor Excelan 
Inc., San Jose, Calif., obtained $2 million from a second-round venture financing, $1.5 
million in a line of credit, and $1 million in a fixed capital agreement.—Robert J. Kozma 
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Business activity 


April 1984 
March 1984 
April 1983 


The Electronics production 
index is a seasonally adjust- 
ed measure of the level of 
production activity among 
U.S. manufacturers of office 
and data-processing equip- 
ment, communications and 
radio-television equipment, in- 
struments, and components. 
As a reference point, the 
1977 yearly average = 100. 


PRODUCTION INDEX 





Office and data-processing equipment 


U.S. ELECTRONICS ECONOMIC INDICATORS 






April 1984 







Production workers? (thousands) 


Office and computing machines 


Communications equipment : : 


Radio and TV receiving equipment 






Shipments? ($ billions) 






Communications equipment : 4.325 


Radio and TV receiving equipment . 0.830 — 
Electronic and electrical instruments _ 4.702 


U.S. GENERAL ECONOMIC INDICATORS 








Index of leading economic indicators* 


Budgeted outlays of the Federal government® ($ billions) : oo 


Budgeted outlays of the Department of Defense® ($ billions) 





19.516 







Operating rate of all industries® (% capacity) 


Industrial-production index 
"1,782 (May ’84) 


. . 1 . 
Total housing starts? (annual rate in thousands) — 


Sources: 


‘Federal Reserve Board (1967 = 100) 2 Bureau of Labor Statistics 3 Bureau of the Census * Department of Commerce (1967 = 100) 
> Department of the Treasury ® McGraw-Hill Publications Co., Department of Economics 






1,990 (April ‘84 1,779 (May ’83) 
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IN OUR CORNER: MASS MEMORY INTERFACE BOARDS 


Intelligent SASI interface » Power Supply and Backplanes 
SYS68K/SASI-1 High resolution color graphics subsystem 
On-board 68000 local processor Integrated configurations 
On-board 68450 DMA controller @ Powerful operating software 
4 free programmable DMA channels OPIO-1 32 Bit Opto Isolated with DMAC 


16K bytes dual ported RAM ; 
16K bytes handling firmware For further information please contact one of 


our distributors or representatives or FORCE 
Direct Winchester/ Floppy Controller Computers direct, the VMEbus specialist. 
SYS68K/WFC-1 
» Direct control of up to 3 Winchester drive 

Direct control of up to 4 Floppy drives 

Automatic formatting of hard disks 

Speed up to 5M bit/sec 

Supports single/ double sided, 

double density floppy disks. 


Other FORCE products of the SYS68K 
VMEbus family: 


3 powerful CPU's FORCE COMPUTERS INC. | FORCE COMPUTERS GmbH 
@ Dynamic RAM boards up to 2MB 2041 Mission College Blvd. —_ DaimlerstraBe 9 
@ Static RAM r Santa Clara, California 95054 D-8012 Ottobrunn/ Munchen 
: - =n VO hen ai Phone (408) 988-8686 Telefon (0 89) 6 09 20 33 
nalog Oaras TLX 172465 Telex 5 24 190 forc-d 
6 channel serial I/O board FAX (408) 980-9331 Telefax (0 89) 6 09 77 93 
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UNIX operating systems. An ideal has beer 


If you've been waiting for an ideal operating 
system, your wait is over. Now there’s HP-UX. 
It is Hewlett-Packard’s enhanced version of the 
industry-standard UNIX operating systems. 
And it’s available right now on a wide range of 
HP computer systems. 
Yes. It’s running on our MC68000-based 

machines and our powerful 32-bit systems, so 





you can pick the right computer for the job. 

There are extra features such as graphics 
and networking. Plus there’s a growing array 
of applications software available for you to 
take advantage of. 

And the HP-UX operating system is backed 
by our full service organization. As with each 
of our high-powered systems, we're ready 


ealized. 


to answer questions. Working with both end- 
users and OEMs, welll find the best solution 
for any particular application. 

Sound interesting? Call your local HP sales 
office right now about the HP-UX operating 
system. Or write to Hewlett-Packard, Attn. 
Pat Welch, Dept. 006165 , 19447 Pruneridge 
Ave., Cupertino, CA 95014. In Europe, con- 





tact Henk van Lammeren, Hewlett-Packard, 
Nederland B.V., Dept. 006165, P.O. Box 529, 
1180 AM Amstelveen, The Netherlands. 


Productivity. Not promises. 


G 





HEWLETT 
PACKARD 


BDO2421 
UNIX is a trademark of AT&T Bell Laboratones. 
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Allen-Bradley 
Series 700 SIP... 


value leader in 


ca et Me 


3) ago 1: le 


TOR ANZ 


lt 


ieiFtHit vt 
Htiy 
Le 


conformal-coated 
resistor networks. 


All gold-colored networks are not 
alike! There are meaningful 
differences between Allen- 
Bradley networks and look-alikes, 
including “generic” SIPs. 

Top marked pin #1 indicator 
speeds assembly and inspection, 
particularly on densely packed 
boards. 

True low-profile package meets 
the popular .190” maximum 
package height specification. 
some look-alikes are too tall. 

Legible laser marking. 
Permanent laser marking is easy 
to read and resistant to board 
washing fluids. 

Allen-Bradley quality. Our 
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aggressive program, TQMS 
(Total Quality Management 
System), is based on quality 
materials, proven domestic 
manufacturing and skilled people. 
Quality is built from the start into 
each network for performance 
with demonstrated consistency 
and reliability. 

Availability. Select from a wide 
range of Series 700 standard cir- 
Cuits and popular ohmic values in 
6, 8 or 10 pin packages. 

Service. Let us be your source 
for all your network needs. For 
complete information, contact 
your local A-B Electronics sales 
office or your local A-B distributor. 





Series 700 — 6, 8 and 10 pin; 50 
resistance values from 22 ohms to 
1 megohm. 


We close quality gaps...like nobody else. 


ALLEN-BRADLEY /f 
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Single system combines 
video-disk player and 
audio compact-disk unit 


Kaypro assembles 
a $1,895 package 
for small businesses 


Logic-array series 
sports high density 


Cincom gives Mantis 
a broader base 
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Hoping to boost sales in video-disk players and audio compact disks and 
players, at the end of this year Japan’s Pioneer Electronics Corp. will 
market a video-disk system that doubles as a compact-disk unit. That de- 
velopment has been eagerly awaited by the industry, which has lately 
seen a string of retrenchments by several of its major participants (see 
p. 92). Pioneer for its part hopes that an increase in demand for compact 
disks will spur record manufacturers to release more titles—which, in 
turn, would induce more consumers to buy the players. Pioneer says that 
its new players will have a twofold appeal: they will cost less than 
separate units do and reduce living-room clutter. 


The latest price-cutting ploy to spur lagging sales of desktop computers 
comes from Kaypro Corp., Solana Beach, Calif., which for $1,895 is 
offering a single bundled package that will take care of virtually all 
business tasks for small firms. Kaypro says that it wants to take the con- 
fusion out of buying such equipment at low prices. The Business Pak in- 
cludes a Kaypro 2X computer with nearly 800-K of storage, a letter-quall- 
ty printer, cables, word-processing and spreadsheet software, a data base, 
operating systems, programming languages, and games. It also intro- 
duces a program that operates the hardware as though it were a 
conventional typewriter and has an electronic-memory typewriter mode. 
The package will be sold through dealers, says Kaypro. 


The first product in Applied Micro Circuits Corp.’s Q3500 high-speed 
logic-array family will have one of the highest densities in this 
semicustom business—up to 3,500 equivalent gates, according to the San 
Diego firm. The first array, the Q35005, has typical gate delays of 0.5 ns 
with power consumption at 3.5 W, or 1 mW/equivalent gate. A major 
feature is speed/power programmability at the macro level, which 
further lowers gate delays to 275 ps and power consumption to 0.7 
mW/gate. In August, the company will be taking first designs, and 
deliveries are scheduled several weeks later. 


At this week’s National Computer Conference, Cincom Systems Inc. 1s 
expected to push further into microcomputer-level software and also to 
broaden the base for Mantis, its fourth-generation application-develop- 
ment language, offered as a higher-level alternative to Cobol. Among the 
products set for introduction at the Las Vegas show is CS/Xtend, a data- 
base-management system designed to run on a variety of microcomputers 
under AT&T Bell Laboratories’ Unix operating system. It follows the 
release earlier this year of the Cincinnati company’s first microcomputer 
offering, which allows Mantis users to transfer data between IBM Corp. 
Personal Computers and IBM 370-architecture mainframes. Also new at 
the show will be an extended release of Mantis, designed to provide 
increased functionality in IBM 3270 environments, and a new version, VS 
Mantis, that will run on the VS line of equipment from Wang 
Laboratories Inc., Lowell, Mass. The new Mantis offerings include a 
capacity for up to 2,048 variables or elements per program—up from 256 
in past versions. The increase will permit the development of significant- 
ly larger programs using the language, the firm says. 
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Name loses distinction, Finding its name, or part of it, appropriated by too many other 
. electronics manufacturers, Data Systems Design has adopted a new one: —— 
Data Systems Design as of Aug. 1, the San Jose, Calif., maker of small disk-storage systems 
changes to Qualogy will be known as Qualogy Inc. The company will use both the old and 
the new names during a six-month changeover period. “So many 
companies have used ‘data,’ ‘systems,’ or ‘design’ in their corporate or di- 
vision titles that Data Systems Design has become almost a generic 
name,” says company president Richard Preston, echoing a common 
problem in his industry. The new name is an amalgam of “quality” and 
“technology.” The firm also announced a new high-capacity storage 
system that is compatible with the Digital Equipment Corp. Digital 
Storage Architecture intelligent interface for Q-bus computers. To be 
introduced this week in Las Vegas at the National Computer Conference, 
the Cyclone system includes a 120-megabyte Winchester disk made by 
Maxtor Inc. and a 20-megabyte start-stop tape backup. (A 110-megabyte 
system using streaming tape backup was announced by Emulex at the 
spring Comdex.) Data Systems Design says that at $12,295, its unit offers 
the lowest cost per megabyte for DEC’s proprietary DSA interface. 





Computer maker adds Two manufacturers of computers compatible with IBM’s Personal 
Computer got a boost when Alpha Micro, the Irvine, Calif., manufactur- 
standard system er of small multiuser business computers, unveiled its AM-500 intelligent 
work station. The first shipments (in July) of the PC XT look-alike being 
developed by OSM Computer Corp., in Mountain View, Calif., will run 
MS-DOS and also emulate an Alpha Micro terminal using Alpha Micro’s 
proprietary AMOS operating system. Follow-ons manufactured by South 
Korea’s Goldstar Co. will be beefed up with a stand-alone version of 
AMOS. By the end of the year, Alpha Micro plans to have a full-blown 
version of AT&T Bell Laboratories’ Unix Operating System 5 with the 
Berkeley enhancements across the entire product line. 


Computers lead list The U. S. electronics industries did $39 billion worth of business in the 

as ele ctroni cs business first quarter of 1984, a gain of more than 19% over the same period last 
year, reports the Electronic Industries Association. Sales of computer 

climbs 19% for quarter equipment accounted for 39.4% of the total; communications gear, for 
28.2%; components, for 23%; and consumer goods, for 9.4%. At 29.3% 
and 27.7%, respectively, manufacturers of electronic components and 
consumer products scored the greatest sales increases. Employment 
figures show that the labor force of the electronics industries climbed by 
8.9%, to 1.76 million workers, for the quarter. The components sector 
grew at the fastest rate; its work force expanded by 17.2% during the 12- 
month period from March 1983 to March 1984. 


Addenda Finally giving up on its efforts to rebuild the troubled division, Warner 
| Communications Inc. has sold most of Atari to a new company headed by 
Jack Tramiel, former chief executive of Commodore International 
Ltd. . . . At this week’s National Computer Conference, NEC Informa- 
tion Systems, of Boxborough, Mass., will introduce a line of 32-bit 
minicomputers that the company says will be in the same class as DEC’s 

VAX machines, Data General’s MV series, and the Prime 2250. 
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TeleSoft-Ada at Work: Westinghouse packages 
aimed at airborne radar, VHSIC 
signal processing. 





Ada is a trademark of the Department of Defense; VAX and VMS are trademarks of D 
PC. CMS and MVS are trademarks of IBM Corporation. MC68000 is a trademark of Motorola 


Westinghouse software engineers reached a milestone when they 
demonstrated a true distributed processing system programmed entirely 
with TeleSoft-Ada tools. Four MC68000 processors, each with a unique local 
operating system, used a parallel processing technique to pass text and 
data messages, and handle real-time graphics display at four times the 
speed of a single processor. The programs were designed around existing 
algorithms for an airborne radar. 

Westinghouse is also writing processing algorithms in Ada for its VHSIC 
1750A processor, aimed at eventual signal processing applications. Math 
algorithms already completed include matrix operations for real and 
complex numbers, such as simultaneous equations, Eigenvector solutions 
and Eigenvalue solutions. These packages and others have come to the 

attention of DoD initiatives which may result in a rich body of Ada 
scientific subroutine packages being placed in the public domain. 


Despite all the hyperbole and debate over Ada, the bottom line is this: 
Ada works in the real world of military embedded systems. Engineers using 
TeleSoft-Ada are proving it daily. With over 400 compilers installed, far more 
than all other production systems combined, chances are that wherever 
you find Ada at work, if will be leleSoft-Ada. 

Put leleSoft-Ada to work for you. We welcome your call, 





_] TeleSoft-Ada Compilers for VAX, MC68000, IBM 370, IBM PC systems |_| for VMS, CMS, 
MVS, UNIX environments |_| Ada Programming Support Environment (PSE) | Embedded 
Systems Support Package (ESK) _| Seminars and Workshops [| Tele-Quizzes and Case 
Studies [.] Ada Applications Design Consulting |] Proposal Assistance [| Computer- 
Aided Education Systems 








10639 Roselle St. e San Diego, CA 92121 @ (619) 457-2700 


gital Equipment Corporation; UNIX is a trademark of Bell Laboratories; IBM 370, IBM 
Corporation. TeleSoft-Ada is a trademark of .leleSoft. Copyright 1983, TeleSoft 
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RECTIFIER* 





Per ode 


HERE IT IS...GENERAL INSTRUMENT’S 4 UF4002 





The UF4002 ultra fast @ For higher current operation For complete technical data, 
switching rectifier has reverse use Our3 ampere UF5400 thru] information on immediate 
recovery time less than 50 UF5404 series. product delivery, or the latest 
nanoseconds! Plus other *Conditions of Sale: General Instrument catalog, 
excellent features: Minimum order quantity contact your authorized 
e Low forward voltage — less 90,000 units scheduled within} distributor or: 

than 1.0 volt at 1.0 ampere 60 days. Minimum shipment | General Instrument Corporation, 
@ 30 ampere surge capability 29,000 pcs. Discrete Semiconductor Div. 
@ Forward recovery time less Packaging: 1,000 units per 600 West John Street, 

than 25 nanoseconds box, or 5,000 units per reel. Hicksville, NY 11801, USA 
@ Available in UF4001 thru Marking: Cathode Band, (516) 933-3333 

UF4004, PIV50-400 volts with UF4002, Gl. 


|, less than 10 wu amps 


GENERAL 
INSTROMENT 
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Significant developments in technology and business 


IBM eyes niche 


in burgeoning 


supercomputer market 


by Karen Berney, Washington bureau 


Parallel-processing project uses 
three 4000 series computers 
and 10 array processors 

to almost match Cray 1S speed 
Is IBM Corp. planning to go into the 
supercomputer business? True to its 
standard operating procedure, the 


computer giant isn’t saying yes and it 
isn’t saying no. Nevertheless, experts 


concluded that IBM was up to some- 


thing after it unveiled an off-the-shelf 
design for parallel processing before 
a gathering of supercomputer users 
at the end of June. 

The configuration that is causing 
the speculation ‘amounts to the sim- 
ple and obvious evolution of stan- 
dard equipment,” maintains Enrico 
Clementi, the IBM Fellow who con- 
ceived the $1.5 million project in or- 
der to solve a dynamic problem in 
molecular chemistry. The project 
does follow a trend: connecting array 
processors and computers to form 
relatively powerful and inexpensive 
supercomputing systems [Electronics, 
June 28, p. 93]. 

Now operating in Kingston, N. Y., 
the IBM hardware includes 10 FPS- 
164 64-bit array processors from 
Floating Point Systems Inc., of Bea- 
verton, Ore. Each is equipped with 4 
megabytes of storage and is attached 
to IBM hosts through 3-megabyte- 
per-second channels. Seven of the ar- 
ray processors are hooked to an IBM 
4381 for computational work and the 
remaining three to an IBM 4341 for 
program development. A_ second 
4341, connected to a graphics sta- 
tion, completes the system. 

Clementi says that the machine 
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performs so well—nearly matching 
the execution times of the Cray 1S, 
even without major software modifi- 
cations—that IBM has decided to ex- 
pose it to peer evaluation. This sum- 
mer, a visiting scientists’ program 
will be initiated at Kingston. Re- 
searchers will be brought to the facil- 
ity to test the possibility of adapting 
the system to other scientific applica- 
tions ‘“‘as well as to teach me how to 
improve it,” says Clementi. 

Part of that effort calls for the ad- 
dition of two new 164/MAX boards 
per processor by November to boost 
performance from its current 60 mil- 
lion floating-point operations/s to to 
550 megaflops. Further out, 15 of 
the boards will be added to each ar- 
ray processor, for a maximum capac- 
ity of about 3,410 megaflops. 

Although IBM executives decline 
to discuss the company’s future busi- 
ness strategy for the Clementi design, 
observers expect the intensifying su- 
percomputer competition between Ja- 


pan and the U.S. to galvanize the: 


firm into action. 


FPS- FPS- FPS: | |. | FPS 
164 164 164 164 





David Dodson, a senior mathema- 
tician with Boeing Computer Ser- 
vices Co., of Tukwila, Wash., ob- 
serves that “if IBM wants to hang 
onto the market, it’s going to have to 
face up to Japan now. What better 
way to do it than with commercially 
available, reliable hardware that can 
be assembled in six months and 
achieve supercomputing speeds for a 
third the going rate?” That case 
would appear to be stronger now 
that Japanese supercomputers are 
about to break into the U. S. market. 
Fujitsu Ltd. and Amdahl Corp., of 
Sunnyvale, Calif., are close to an 
agreement for Amdahl to sell Fujit- 
su’s supercomputers in the U.S. 

Just right. Meanwhile, IBM execu- 
tives admit that the Clementi solu- 
tion is exactly what the company 
and Floating Point Systems have 
been searching for ever since they 
signed a joint marketing agreement, 
three years ago. “Frankly, we see a 
great deal of potential in the FPS-IBM 
parallel architecture, but all we are 
committed to now is determining the 


FPS- FPS- FPS- 
164 164 164 


GRAPHICS 
DISKS 





Number cruncher. |BM’s parallel processor has 10 FPS-164 64-bit array processors, seven 
for computational work and three for program development, linked to three 4000 computers. 
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range of scientific-engineering prob- 
lems which can be ported to it,” says 


Hilton U. Brown III, a marketing - 
specialist with IBM’s Palo Alto, 


Calif., operation. 

Some ask whether the FPS-IBM 
union is really an alternative for us- 
ers who are contemplating the pros- 
pect of footing the bill for a Cray, a 
Cyber, or a Japanese numbers 
cruncher. Kenneth G. Wilson, Nobel 
laureate from Cornell University, 
thinks so. He is working on a project 
similar to IBM’s, entailing eight FPS- 
100 array processors linked by a cus- 
tom-built 24-megabyte bus from Ap- 
tec Corp., «Portland, 
VAX/11750 is the system’s front 


end. Cornell’s contribution is the de- 


velopment of software that will let 


the network run on AT&T Bell Lab-— 
Unix operating system. _ 


oratories’ 
Within two years, Wilson hopes to 


Oré; - &.. 


expand the system into a goliath 
housing 4,000 164/MAX boards op- 
erating at a whopping 40. billion 
floating-point operations/s. 

Route needed. What Clementi’s 
system lacks is the bus and the ac- 
companying software to permit high- 
speed data transfer between proces- 
sors, notes Wilson. But that doesn’t 
mean that IBM and FPS aren’t consid- 
ering developing both, despite the 
cost. Nor does it imply that they 
can’t sell what they now have. 
“There are going to be a lot of prob- 
lems structurally suited to Clementi’s 
parallel solution, and many others 
that are not,” he predicts. Regard- 
less, both firms are bound to let su- 
percomputer buyers know what they 
can offer. And both are sure to play 
up the reluctance of users to switch 


to_a new vendor after years of IBM 


experience, he adds. 


Solid state 


Motorola takes high-speed, low-power road 
to 32-bit microprocessor market with 68020 


The key to taking the lead in the 
embryonic 32-bit microprocessor 
business is combining speed with low 
power dissipation. That is the mes- 
sage from Motorola Inc., judging 
from its much-talked-about 68020 
32-bit microprocessor, 
which is also building on 
the success of the 68000 
in 16-bit markets. But to 
achieve those higher per- 
formance standards, the — 
Microprocessor division, 
in Austin, Texas, last 
year decided to delay the 
introduction of the 68020 
by half a year, until the 
end of last month. 

The result is now on 
display. More die area 
was designed in high-per- 
formance complemen- 
tary-MOS technology, and 


Ultrafast. Motorola’s 68020 
32-bit microprocessor will 
someday run as fast as 25 
megahertz, says the company. 
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an extra million instructions per sec- 
ond were achieved at less than half 
the original power target. The result, 
say Officials, is a 32-bit microproces- 
sor that will one day run as fast as 
25 megahertz. (For additional infor- 





$487 each. Th 





th mation on the 68020, see p. 130.) 

Initially, Motorola is offering sam- 
ples that run at 12.5-MHz and cost 
The 68020 is housed in 
Motorola’s square 114-pin-grid array 
[Electronics, April 7, 1983, p. 52]. 
Volume production is slated to begin 
in the second quarter of 1985. A 
16.67-MHz version is expected to en- 
ter initial production by early 1985, 
giving 68020 customers 2.5 MIPS—in 
a sustained run rate—at 1 watt of 
power. In burst mode, the 68020 is 
capable of handling 8 MIPS. 

For reliability. When first an- 
nounced, in 1982, the 68020 was to 
operate at 1.5 MIPS, dissipating 2.5 
W. However, concerned about reli- 
ability, Motorola revised the design, 
incorporating more HC-MOS. Areas 


that change states relatively infre- 
_- quently stayed in n-channel MOS. 


The 68020 can run 68000 code 
3.25 times faster than the 16-bit mi- 
croprocessor can, and four times as 
fast when the code is recompiled for 
the 32-bit part. Under software con- 
trol and using its internal sizing reg- 
isters, the 375-by-350-mil chip also 
has the ability to downsize word 
widths on the fly from 32 to 8 or 16 
bits. This allows the 68020 to operate 
with existing 8- and 16-bit 68000s. 

In addition to speed, Motorola 
says it now has the only “‘full’’? 32-bit 
microprocessor on the market. The 
68020 has all 32-bit-wide internal 
registers and on-chip data 
and address buses. But 
Motorola’s claim is not 
going unchallenged in the 
hotly brewing market- 
place. 

National Semiconduc- 
tor Corp., in Sunnyvale, 
Calif., which has been 
producing its 32-bit 
32032 since October and 
expects to ship several 
hundred thousand chip 


sets in 1985, strongly 
contests Motorola’s 
claim. Although the 


32032 microprocessor has 
24-bit address registers, 
National’s chip can be 
fully loaded with 32 bits 
of data in a single clock 
cycle, notes Richard Ma- 
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TEAC Puts More V rsatility 
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The XR-310 and XR- 510 data recorders offer 7 and 14 data 
tracks plus a memo announce channel, respectively, on 
| | 1/2-inch videocassette tape. Thanks to extensive com- 
| puter control, they provide ne q lality aera rege and 
atched operation ale 





XR-30/50'70 


Multi-speed, multi-channel capability with easy portability. 





These three portable data recorders provide the 
multitrack capabilities and performance of open 
reel recorders with the convenience of cassette 
recorders. They have four selectable speeds with 
8, 15, and 22 channels, respectively, and use 
1/2-inch videocassette tape. 


i Wide-bandwidth FM recording system standard, 
DR option available on XR-30 and XR-50. HiTwo-way 
(AC/DC) power supply capability with optional DC 
power supply unit. Hilndependent rec/reproduce 
heads for tape/source monitoring. MTape servo and 
noise compensation channels. 


TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


@U.S.A. TEAC Corporation of America, Tel: (213) 726-0303 B.J. Wolfe Enterprise Inc., Tel: (213) 877-5518 HMiCanada R.H. NICHOLS CO., LTD., Tel: (416) 661-3190 
@ New Zealand McLean Information Technology Ltd., Tel: 501-801 MAustralia Electrical Equipment Ltd., Tel: 597 1155 HMlHong Kong Nissei Sangyo Co., Ltd., Tel: 
3-343441-6 MSouth Africa SPESCOM (PTY) LTD., Tel: 836-9181 HM United Kingdom INTERNATIONAL RECORDERS LTD., Tel: 04427 5959 MWest Germany nbn Elec- 
tronik GmbH., Tel: 08152/390 HM Holland Simac Electronics B.V., Tel: 040-533725 MBelgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 HM France 
Tekelec Airtronic S.A., Tel: (1) 5534-75-35 Miltaly A.E.S.S.E.s.p.a. Tel: 54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 MDenmark Dansk Biner 
Teknik A/S, Tel: 03-662020 @ Sweden teleinstrument ab, Tel: 08-380 370 HNorway METRIC AS, Tel: (02) 611070 MFinland INSTRUMENTARIUM ELEKTRONIKKA, Tel: 
(90) 505-2255 


* If no distributor is listed above in your area, please contact us directly for further details about our products. 
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teosian, technical marketing manag- 
er. National opted to design in a 24- 
bit address register to offer a VAX- 
like memory-management scheme us- 
ing two-level tables. All other 
registers are 32 bits wide. Next year, 
however, National is expected to in- 
troduce a 32332 microprocessor with 
32-bit address registers. 

Market analyst Edward White, 
vice president of E.F. Hutton & 
Co.’s research department, in New 
York, believes the 68020 will gain 
attention from its speed and low- 
power C-MOS design but still says 
National has the early lead. Also, 
this spring, Texas Instruments Inc., 
in Dallas, threw its second-source 
support behind the family. “There’s 
very aggressive support for Nation- 
al’s 32032,” White says. “National 
and TI are bringing out a number of 
peripherals.” Motorola says it is ne- 
gotiating potential second sources for 
the 68020. —J. Robert Lineback 


Military 


IR sensors shrunk 
for target system 


The military wants an optical target- 
acquisition system that works in 
darkness to augment today’s televi- 
sion gear. The trick is to create small 
infrared sensors with high resolution, 
but the goal of developing what is 
almost a new generation of infrared- 
imaging gear has been an elusive 
one: for one thing, the sensors must 
be miniaturized to fit the cramped 
electronic packages of today’s weap- 
onry. Northrop Corp. researchers, 
however, have recently made impor- 
tant strides fabricating a monolithic 
array containing 16,384 detector cells 
laid out in 128-by-128-element grids. 
Called a focal plane array, or FPA, 
its charge-injected devices measure 
1.2 by 1.2 mil (see ““Northrop’s focal 
plane array stares,” above). 

Along with other military-elec- 
tronics houses, Northrop has been 
working on infrared-device technol- 
ogy since 1976, both at its corporate 
Research and Technology Center 
and its Electro-Mechanical division, 
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in Anaheim, Calif. “But credit for 
the FPA should go to semiconductor 
process improvements that make it 
possible,” says Charles A. Luke, the 
project’s principal systems engineer. 
His company’s investment recently 
reached $3 million a year. 

Instead of silicon, the Northrop 
devices are fabricated with indium 
antimonide, primarily because it can 
be processed at 220°C instead of the 
1,350°C that the workhorse semicon- 
ductor medium needs. In addition, 
says Luke, indium antimonide is “a 
very mature and stable material’’ 
whose infrared wavelength, 3 to 5.5 
micrometers, makes it good for de- 
tecting aircraft. One drawback is the 
small wafer size, 1.5 inches, which 
makes room for only 10 focal plane 
a*rays; Silicon could handle 10 times 
as many. Another infrared material, 
mercury cadmium telluride, permits 
wafers of only 0.6 in., enough for 
one focal plane array. 

Small and cool. The charge-injec- 
tion device resembles the more com- 
mon charge-coupled devices used in 
solid-state TV cameras but can be 
made in much smaller dimensions 
and is sensitive in the infrared rather 
than in the visible region. Like infra- 
red thermal imaging, the device must 
be cooled (to 77K) for proper 
operation. 

Although sensors have advanced 
quite slowly, they still outdistance 
the microchips available for process- 
ing the analog output signals read 
from the focal plane array. For ex- 
ample, in the trial demonstration of 
the 128-by-128-element focal plane 
array, only a single frame of data 
could be handled at a 170-microsec- 








ond dwell-time rate—adequate for 
showing feasibility but not for actual 
operation. To get up to speed, Nor- 
throp has just taken delivery on a 


custom complementary-MOS_ chip 
that will serve as a frame integrator. 
The chip will accept the full analog 
output at 3,840 frames/s, average 
them, and produce the result at 30 
frames/s. This boosts speed to a 22- 
us dwell time. 

Northrop has put its focal plane 
array into a prototype system where 
it works with a TvV-based target-ac- 
quisition arrangement, and the com- 
pany expects to have an engineering 
version by 1986. The 128-by-128-ele- 
ment unit is adequate now, but a 
focal plane array with 256 by 256 
elements has been fabricated with in- 
dium antimonide. Luke says a team 
is investigating the chips’ potential as 
signal-processing units in the Penta- 
gon’s Very High Speed Integrated- 
Circuits program. —Larry Waller 


Components 


Bipolar transistors 
pick up speed 


Designers of power-conversion equip- 
ment would like to build fast and 
efficient circuits with relatively inex- 
pensive bipolar transistors. But doing 
so hampers efficiency, so bipolar de- 
vices have taken a back seat to cas- 
code circuits, power MOS field-effect 
transistors, and gate turn-off thyris- 
tors. To get bipolar devices into the 
game, Thomson Semiconducteurs in 
Aix-en-Provence, France, has devel- 
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“IN 2001, WE REACHED THE STARS, 
NOW WE CAN PRACTICALLY TOUCH THEM’ 





DOUGLAS TRUMBULL 
Director. Creator of Oscar Winning Special Effects. Three-Time Oscar Nominee. 
Film Making Innovator. 


PGO2415 214T 
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he year was 1968. 


But for the audience, 
the year was 2001. And they 


~ were not in a movie theater, 


they were in deep space — pro- 
pelled by the stunning special 
effects of Douglas Trumbull. 

The incredible realism 
of “2001. A Space Odyssey” 
opened new possibilities in 
film making — whichTrumbull 
explored in “Silent Running? 
“Close Encounters? “StarTrek” 
“Blade Runner? and “Brain- 
storm: 

But ultimately, it 
launched Trumbull on an odys- 
sey that may completely revo- 
lutionize films. 

“Films try to recreate 
or record reality. The more life- 
like a film is, the more ex- 
citing it will be. Right now, I’m 
trying to create the most life- 
like films ever.’ 

Trumbull has developed 
a new way to shoot and pro- 
ject film that goes beyond 3-D. 
In“New Magic; his first effort, 
the images are so sharp and 
life-like the screen seems non- 
existent. 

“The difference is aston- 
ishing. Yet, all we did was 
utilize the full potential of the 
technology. It's that simple’ 

Trumbull is, perhaps, 
being too modest. At Hewlett- 
Packard, we know it takes 
exceptional skill and commit- 
ment to transform mere 
potential to full reality. That's 
what sets Hewlett-Packard 
apart, just as it sets Douglas 
Trumbull apart. 


Like Trumbull, we've 
found that the superior results 
justify the effort. And the clear 
superiority of the HP-41CX 
Advanced Programmable 
Calculator is a perfect 
example. 

Compare functionality. 
The HP-41CX offers 223 built- 
in functions. But that’s just the 
beginning. You'll have over 


— 2,000 different software pro- 


grams to choose from. 

Compare programma- 
bility. The HP-41CX gives you 
2.2K bytes of main memory — 
again, just the beginning. It 
expands to 6.4K bytes. And the 
RPN logic of the HP-41CX gives 
you maximum use of memory 
through its ability to eliminate 
scores of extraneous keystrokes. 

More functionality. 
Superior programmability. In 
short, the power to solve more 
kinds of technical problems 
more simply than any other 
calculator. 

The HP-41CX. 

Doyou need acalculator 
this capable? That depends. 
Do you 
want to 
merely 
reach for 
the stars, 
or actual- 
ly touch 
them? 





For the HP dealer nearest you, 
call (800) FOR-HPPC. 


Kip HEWLETT 


PACKARD 
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oped a base-drive method to increase 
their speed and safe operating area. 

The new drive circuit—called the 
reversed emitter current drive—was 
first described at June’s Power Elec- 
tronics Specialist Conference, in 
Gaithersburg, Md. The part utilizes 
a MOS transistor to reverse the emit- 
ter current of the bipolar transistor, 
thus substantially cutting turn-off de- 
lay times. The result is an ultrafast 
turn-off switching time for bipolar 
transistors. 

Klaus Rischmuller, who developed 
this method, has demonstrated that a 
device that switches 850 volts and 10 
amperes is able to turn off in about 
400 nanoseconds with a collector 
current fall time of less than 10 ns. 
In addition, the drive widens the safe 
Operating area of high-voltage tran- 
sistors to values close to their Vcso 
rating. —Ashok Bindra 


Data communications 


Kiosk data service 
expands nationwide 


If Minneapolis start-up Telematic 
Concepts Inc. has its way, business 
travelers in major metropolitan mar- 
kets will soon be using its kiosks in 
hotels, airports, and major office 
buildings to communicate not only 
by voice, with a telephone, but also 
by document, with teletype and fac- 
simile equipment. Having completed 
a six-week market test using the 
booths in three Minneapolis hotels 
[Electronics, April 5, 
p. 42], the 11-month-old 
firm is now ready to be- 
gin expanding the new 
service nationwide. ‘“We 
firmly believe that we’re 
in an age where commu- 
nication on a real-time 
basis, not only by voice 
but by documents, is nec- 
essary,” declares compa- 
ny president Al Zortea. 


Data booth. Telematics Con- 
cepts plans booths that offer 
voice and document communi- 
cations at hotels and airports 
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The Telematic Concepts booths 
will be equipped with computerized 
Transaction 2 telephones, supplied 
by AT&T Co., as well as with the 3M 
EMT 9140 Digital Facsimile Trans- 
ceiver and the 3M Whisper Writer 
Teleprinter, supplied by 3M Co. To 
use the equipment, customers will 
need only an American Express cred- 
it card. Transaction processing and 
phone-line interface functions will be 
handled by Tandem NonStop II 
computers installed in Telematic 
Concepts’ Minneapolis offices and 
linked to a Northwestern Bell digital 
switch and American Express com- 
puters. All transmissions will be sent 
over AT&T Long Lines. 

In addition to real-time two-way 
voice and document services—cus- 
tomers will be able to receive as well 
as to send printed materials at the 
booths—Telematic Concepts will of- 
fer message services using human op- 
erators in its Minneapolis offices. 
Business travelers will be able to 
avoid telephone tag by leaving verbal 
messages with an operator for later 
delivery to the recipient. Teletype or 
facsimile messages can be sent to 
equipment at the Minneapolis center, 
for delivery later. Operators in the 
center will also be available to help 
with problems with facsimile or tele- 
type transmissions. 

Charges will be based on a 64¢- 
per-minute flat rate for straight long- 
distance services. Facsimile and tele- 
type users will be charged an addi- 
tional $4 flat rate. American Express 
will handle billing through the cus- 
tomer’s regular monthly statement. 





With test marketing complete, Te- 
lematic Concepts has made aggres- 
sive plans for rolling out the service. 
About 25 booths will be installed in 
the Minneapolis-St. Paul area this 
month, with installations in other cit- 
ies to begin in August, initially at a 
rate of 50 to 100 booths per month. 
New York and Chicago will be first, 
with plans to have booths in Atlanta, 
Miami, and Dallas before year’s end, 
says Zortea. The firm expects to 
have 2,400 to 3,000 booths in place 
by the end of 1985 and figures it will 
set up 8,000 to 15,000 locations with- 
in four to five years. 

Some doubts. Industry observers 
have had mixed reactions to the idea. 
At Cyrus J. Lawrence Inc., in New 
York, telecommunications analyst 
Amy L. Newmark observes that the 
firm may run into competition from 
a growing number of “voice mailbox 
services,” which have begun spring- 
ing up recently. At Salomon Broth- 
ers Inc., also in New York, analyst 
Mark Luftig points out that, within 
two years, regular business travelers 
will be carrying portable phones for 
use with cellular systems, and he is 
skeptical that demand for facsimile 
and other document services will be 
enough to support Telematic Con- 
cepts’ system. 

Zortea, however, says that the 
very existence of the service will cre- 
ate new markets by encouraging in- 
creased use of technologies such as 
facsimile. The company’s projections 
call for facsimile, teleprinter, and 
message services to account collec- 
tively for about 10 transactions per 
business day for each booth, while 
the long-distance service is expected 
to garner about 20 calls per booth 
per day. —Wesley R. Iversen 


Toxic waste 


IC makers face 
contamination suit 


Always considered clean and non- 
contaminating, the semiconductor in- 
dustry suddenly finds itself the target 
of lawsuits and investigations as 
health-endangering compounds come 
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The World’ 
Third 
Super Power 











With over 5 million power supplies 
in use throughout the world and current 
production levels exceeding 300,000 per month, 
we are undoubtedly a leader in the 
field of switching power supplies. 

We have several hundred types in our 
range covering power limits from a few watts 
to hundreds of watts, many with an 
MTBF approaching 100,000 hours. 

Our PCBs form the basis for many personal 
and small business computers and we 
have delivered more than 10 million modulators for 
use in microcomputer and television games. 
Add to this our die attach and 
lead bonding facilities, plus more exciting new 
products to be announced this year, and 
you Il see who is the real power! 


Astec Europe 1 Voie Felix Eboué GY Astec Europe. 
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to light in Silicon Valley soil, ground 
water, and wells. 

Two of the recently discovered 
compounds, trichloroethylene and 
trichloroethane, were formerly used 
as solvents in semiconductor fabrica- 
tion. Last month’s discovery of con- 
tamination in many private wells has 
caused fears about the safety of 
drinking water and forced investiga- 
tions. Two families have sued a semi- 
conductor firm, charging personal in- 
juries and property damage. 

Trichloroethylene was widely used 
for flux cleaning and vapor degreas- 
ing until the late 1970s, when it was 
abandoned as too toxic: it has been 
found to cause cancer in laboratory 
animals and is believed to be harmful 
to the human liver and central ner- 
vous system. The Environmental 
Protection Agency says that any lev- 
el of trichloroethylene may be harm- 
ful; Santa Clara County has set 5 
parts per billion as the level at which 
cleanup action must be taken. In 
some wells, contamination ranges 
from 200 to 2,800 parts per billion. 

Storage tanks used by several Sili- 
con Valley firms—among them the 
object of the suit, Teledyne Semicon- 
ductor Corp.—are suspected of caus- 
ing the leaks, but since the com- 
pounds were buried several years 
ago, clear responsibility is hard to 
pinpoint. Teledyne has offered to 
subsidize the cost of connecting af- 
fected residents to Mountain View 
city water and to pay for bottled wa- 
ter in the interim. Other firms with 
tanks are Signetics Corp., Advanced 
Micro Devices Inc., and TRW Inc. 

A citizens’ group called the Silicon 
Valley Toxics Coalition has been 
leading the campaign to force com- 
panies to clean up the mess. At a 
recent rally, the group’s attorney, 
Theodore Smith, charged that there 
has been “‘massive seeping of chemi- 
cals into the ground water and, in 
some cases, the drinking water.”’ He 
displayed a map on which he said 
some 140 leaks were pinpointed. 

Dr. James E. Cone, chief of the 
occupational health clinic of San 
Francisco State University, told the 
group not to drink or even wash 
with water contaminated with trich- 
loroethylene and other chemicals. 
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Cone said that they cause depression, 
sleepiness, memory loss, and mood 
swings, and also warned that al- 
though they are excreted quickly, no 
study has ever been made of their 
long-term effects. Humans can be ex- 
posed to the chemicals by drinking, 
inhaling fumes, and washing with 
contaminated water. 

Signetics says it has spent $3 mil- 
lion in cleanup efforts that included 
removing 5,000 cubic yards of soil, 
installing three treatment systems, 
and drilling 100 exploratory wells. 
AMD spokesman Andrew Rothman 
adds, ‘““We’ve been going ahead with 
a fix to the problem”: an attempt to 
pump more than 250,000 gallons of 
water a day through filters and air- 
stripping towers. Nevertheless, in 
mid-June, the regional water-control 
board ordered Signetics, AMD, and 
TRW to get together and submit a 
detailed cleanup proposal by July 15. 
At the site of another leak, in nearby 
Mountain View, Intel Corp. has been 
controlling the movement of hazard- 





ous chemicals since March 1982. _ 

It is now thought that most of the 
leaks occurred in the mid- to late 
1970s. In April 1982, the regional 
water-quality board sent question- 
naires to 1,400 area companies about 
their underground tanks. As a result, 
the board is examining 80 sites in 
Santa Clara County. Prompting the 
survey was the discovery in late 1981 
of a toxic leak at a Fairchild Camera 
& Instrument Corp. site in San Jose. 
The company has since spent $15 
million to clean it up. —Eve Bennett 


Production 


Modification process 
replaces hand wiring 


A Massachusetts company has come 
up with a technique that makes it 
easier and less expensive to modify 
printed-circuit boards. Such modifi- 
cations remain a common necessity, 
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NEW FROM SOLITRON! 


A new, low priced series of 
high voltage NPN planar power 
transistors featuring 100mA 
gains are now available from 
solitron. These triple diffused 
devices, similar to JEDEC ver- 
Sions, are packaged in epoxy 
TO-92 cases and immediately 
available for fast switching 
applications. Typical specifi- 
cations include: 
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*|, = 100MA; Voe = 5.0V 
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For complete information, 
call Sales Dept. toll free 
1-800-327-8462. 


Molitron 
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1177 Blue Heron Blvd. 
Riviera Beach, Florida 33404 
(305) 848-4311/TWX: (510) 952-7610 
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especially for computer 
boards, even as computer- 
aided design spreads 
through the industry. But 
the usual method—hand 
wiring and soldering—is la- 
borious, time-consuming, 
and expensive, and frequent- 
ly leads to wiring errors. 

In the Wire Ink modifica- 
tion process, developed by 
Additive Technology Corp., 


changes are deposited onto 
an added-on insulation layer 
placed over existing printed 
wiring. This, says the com- 
pany, costs 30% to 40% 
less than hand wiring at no 
reduction in reliability. In 
addition, Additive Technol- 
ogy can complete a board 
with 20 to 50 changes in 
about two weeks. By com- 
parison, to completely rede- 
sign and fabricate a circuit 
board can take anywhere 
from six to eight months. 

The cleanly wired modification is 
easy to access with a bed-of-nails fix- 
ture; a hand-wired board with its spi- 
der web of wires is difficult to access. 
Wire Ink modification is particularly 
advantageous when a board needs at 
least 8 to 10 changes, since it is a 
batch process; hand wiring must be 
done serially. 

The process starts with severing 


the conductors. Next, a dry-film re-— 


sist is laminated to the surface over 
the existing conductors and exposed, 
developed, and cured. (Beyond its 
function in the modification process, 
the laminated dry-film resist protects 
the surface of the original board.) 
Then the pattern of the circuit modi- 





Light work. Wiring changes made by depositing a layer 
over printed wiring cut costs and time. The modified 
wiring is seen in the shiny lines in the photo. 


fication is screened on with a propri- 
etary resin and copper ink; a special 
coating of copper powder is put over 
the copper ink, and the combination 
is cured. After the curing, solder is 
screen-printed over the copper ink. 
Then the solder and the copper are 
fused together in an infrared reflow- 
soldering machine. Finally, the 
boards are washed, visually inspect- 
ed, and tested on a bed-of-nails conti- 
nuity tester. 

Yields of the modification process 
are running at more than 95%, says 
Additive Technology. President Ray- 
mond DesMarais says his company 
is now working on boards for Digital 
Equipment Corp., NCR, Wang, and 
Sperry. —Jerry Lyman 


Office automation 


AT&T's local net seizes initiative from IBM 
as giants battle for office-automation market 


Generally overlooked late last month 
when AT&T Co. introduced its first 
personal computer was perhaps the 
announcement’s most significant as- 
pect: the company stole a march on 


IBM Corp. in the battle to dominate 
the office-automation market. Capi- 
talizing on its telecommunications 
strength, AT&T also introduced its 
new local network—winning what 
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IBIS puts your computer system on the fast track. If 
you are building systems that require large-scale data 
storage and don’t want to wait for data input/output de- 
lays, IBIS has the answer. Theirs is a new standard 

in disk drive technology. Especially if you are involved 
with image processing, super-mini systems, or other 
high performance computer requirements. 

IBIS gives you 1.4 gigabytes of data storage on a single 
14-inch Winchester disk drive. The data transfer rate 

is 12 megabytes per second with a track-to-track 
access time of 2.5 milliseconds and an average 
access time of 16 milliseconds. IBIS gives 

you the fastest drive in the industry with 
throughput that puts your system on the 

fast track. 









There’s more to an IBIS disk drive system than large- 
scale storage and a high-speed transfer rate. Our 
“designed-in” reliability assures your system’s perform- 
ance. IBIS utilizes the latest technology in thin film 
plated media and advanced air filtration. IBIS disk 
drives also have self-diagnostics, dynamic error detec- 
tion, and modular construction that promotes ease of 
maintenance and service. In fact, with the high reliabil- 
ity of the IBIS drive, preventive maintenance consists 
of merely changing the pre-air filter once a year. 
To put your computer system on the fast track 
with a reliable, high-performance disk drive, 
contact IBIS Systems, Inc., 5775 Lindero 
Canyon, Westlake Village, CA 91362. 
Telephone (818) 706-2505. 
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uccess. 


In 1978 we introduced the FAST™ family of 
high-speed logic. 

In 1983 we had our first million-unit cus- 
tomer. And will have FAST LSI into production, 
for a total of 100 FAST devices. 

For the FAST in your future, see your 
nearest sales office or distributor or contact 
the Product Marketing Dept., Fairchild Digita 
~ Products Division, 
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Avenue, South 


Portland, Maine 041 O6. A Schlumberger Company 


FAST is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation. 
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company watchers believe is a two- 


to three-year lead over IBM. 

“It’s a definite plus that they have 
a network ahead of IBM,” says UI- 
rich Weil, an industry analyst with 
Morgan Stanley & Co., New York. 

The network, called the AT&T In- 
formation Systems Network, com- 
bines fiber optics and standard twist- 
ed-pair copper wire to create a high- 
speed link between AT&T’s new per- 
sonal computer, the model 6300, and 
mainframes, terminals, printers, and 
other peripherals. The network uses 
packet switching. 

“It’s a strong product,” says W. 
Spencer Rice, a specialist in local 
networks at S&R Consultants, Madi- 
son, N.J. “With twisted wire for 
low-end PC-to-PC connection, a gate- 
way to their coaxial-based 3BNET, 
and fiber for high-speed, it’s a nested 
networking solution with great price 
and performance characteristics.” 

Extends the wiring. The network’s 
fiber-optics option, called the Pre- 
mises Lightwave System, is designed 
to extend the distribution capability 
of AT&T’s standard building wiring 
plan. Two fiber interface units, one 
at the controller end and the other at 
the terminal end, are linked by a fi- 
ber-optic-cable pair. The fiber inter- 
face units connect to the terminals 
through four two-wire lines with ba- 
lun adapters, which also make it pos- 
sible to connect the terminals direct- 
ly to a cluster controller through 
building wiring. 

“The system should be viewed as a 
terminal concentrator,” explains 
George F. Colony, managing direc- 
tor for Forrester Research Inc., of 
Cambridge, Mass. Hence, he says, a 
network best suited to linking termi- 
nals to a mainframe computer is not 
the ideal environment for a personal 
computer. Nevertheless, Colony be- 
lieves that the new AT&T machine 
will appeal to those looking for an 
alternative. 

The Model 6300 sells for $2,745 to 
$4,985; connection costs for an entry 
system to the Information Systems 
Network run $400 to $500 without 
new wiring. The computer is avail- 
able through retailers now, and the 
network will reach the market in 
January 1985. —George Leopold 
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THE AT&I INTERNATIONAL BUSINESS NETWORK: 


IT. COSTS LESS TO SEND 
YOUR FACTS BY FAX. 








SAN FRANCISCO 





TOKYO 


That's fax. And fax is the 
only system that can transmit 
_ blueprints, legal documents, and 
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An exact copy of the original. 


signed contracts almost any- 
where in the world. 
This unique ability makes fax 


one of the most exciting electron- 


ic mail technologies available today. 
All you need Is a teleohone 
and a facsimile machine. 


And in as little as 25 seconds, 


an exact duplicate arrives at its 
destination. 

With fax, faster is cheaper. 

And different machines have 
different capabilities, different 
speeds. 

With the AT&T Network, you 
can transmit up to 400 words on 
a 1-minute call. 

Most telex machines transmit 
at a standard 66 words per minute. 

Any fax machine can match 
that rate. And most beat it easily 

In fact, you can save as much 
as $8.00 per page with AT&I's 
lowest rates compared 
with sending the same 
page via telex. With 
some fax machines, you 


don't even have to be there. 

They can be programmed 
to transmit during Discount and 
Economy periods. Telex has no 
daily reduced rate periods. 

Since fax Is a copy of the 
Original, you don't need a typist. 
No special operators. 

And since there's no retyping, 
no redoing of any kind, fax Is free 
of transcription errors. 

So if your international 
customer or business associate 
needs a document, a blue- 
print, or a signed contract ina 
hurry, you can fax it on the spot. 

Transmitting facts with fax. 

Another costeffective service 
for your business from the AT&I 
International Business Network. 


International service to and from continental US. 
FOR A FREE BROCHURE, CALL TOLL FREE: 


1 800 874-8000 
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Electronics is important to him... 
I'm sure it’s important to me. 


Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


_ And they’re successful...the first in line to lead an 
Z important project...the first in line for a promotion. 
It’s certainly not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 


It probably means they read Electronics. ..regularly. 


Electronics has helped propel many a manager and 
engineer to the front line...to the “leading edge” of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important information—when they need it most—so 
too can we provide it for you. 


Every 14 days an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


\/hen you become a subscriber, we'll supply you 
with the intelligence you need to make the big deci- 
sion, or the every day decision to further your career 
and reap profits for your company. For a taste, just 
browse through the issue you're holding. 





But, you really don't have to believe us. Just ask the 
person whos always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. HVE 


Hill 





Electronics 


Where Important People Read Important Editorial 
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GAO attacks FAA’s 
modernization plan .. . 


. . » and Congress 
responds with 
new spending rules 


FCC okays frequencies 
for satellite system 


Model assesses benefits 
of more accurate testing 
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Washington newsletter 


Supercomputers and satellite-based radio positioning systems should 
form the backbone of the nation’s next generation of air-traffic-control 
systems. But unless the Federal Aviation Administration rethinks its 10- 
year-old modernization strategy, billions of dollars will be spent on 
technology that will be obsolete and in need of replacement by the mid- 
1990s, warns the General Accounting Office. “It’s just another example 
of a Federal agency failing to keep up with the latest technological 
developments,” notes Douglas Cannon, a senior systems analyst who 
helped prepare the GAO’s critique. For example, the FAA wants to equip 
its 20 air-traffic-control centers with new scanning-beam radar systems 
at a time when users throughout the world are saying that satellites may 
offer significantly better coverage, accuracy, and capacity at a lower total 
cost. “It just doesn’t make sense to take an interim step when a leap is 
within our means,” concludes Cannon. 


The message hasn’t been lost on Capitol Hill. First of all, the House, in 
its 1985 appropriations bill for the Department of Transportation, says 
that the FAA must submit a full report answering the GAO’s concerns 45 
days before any purchase of new hardware. Second, the FAA must prove 
that the proposed equipment will be able to satisfy its future software 
needs. Finally, the lawmakers have cut $20 million from the agency’s 
budget for ground-based radars and put a freeze on spending until the 
FAA produces a study on the feasibility of a space-based air-traffic- 
control system. 


In keeping with the order from Congress, the Federal Aviation 
Administration may be able to come up with the feasibility study as early 
as 1987. Following a year of intense lobbying by the Geostar Corp., 
Princeton, N. J., the Federal Communications Commission has decided 
to allocate frequencies to an operational satellite system for radio- 
location services. The firm is the first and, up to now, the only company 
with both a design and an application pending for approval by the FCC. 
In all, Geostar wants slightly more than 100 MHz of spectrum in the 1.6-, 
2.5-, 5.0-, and 6.4-to-7.0-GHz bands in order to operate what it hopes will 
at first be the FAA’s emergency aircraft-positioning system. The biggest 
market, however, lies with private light-aircraft and pleasure-boat 
owners who cannot now buy radio-locationing gear because it is too 
expensive, says Geostar. User units should sell for between $300 and 
$500, the firm estimates. 


A new management tool developed by the National Bureau of Standards 
can help companies predict whether the benefits of buying a fancier or 
more accurate piece of automatic test equipment will justify the cost. 
This statistical model tells managers the likelihood that an ATE system 
will accept a defective product and reject a good one—probabilities 
expressed as functions of both systematic and measurement error. Such 
information can help cut costs stemming from diagnostics and field 
repair, as well as from retesting and maintaining excessively high 
inventories, says the bureau. Although limited to analog measurements, 
the model probably will be widely adopted by industrial and military pro- 
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Postal automation 
depends on OCRs, 
says OTA analysis 


U. S. leads the world 
in R&D spending 


Addenda 


Washington newsletter 


ducers. Besides computing the economic effects of changes in the 
accuracy of measurements, it can be used to improve maintenance and 
calibration of existing ATE systems and to determine which test 
Specifications optimize the economic tradeoff between the cost of a 
system and its level of accuracy. 








Optical-character-recognition systems constitute “the only technology 
choice”’ for the U. S. Postal Service in its drive to cut costs by as much as 
$9.4 billion by the year 2000, concludes a new technical analysis from the 
congressional Office of Technology Assessment. Furthermore, some 
$500 million to $3.5 billion could be saved right now if the USPS follows 
the OTA’s advice and converts all of its single-line scanners to multiline 
OCRs, which also have the ability to sort and process the nine-digit zip 
codes that are beginning to be used, says the analysis. It also predicts that 
as the information age matures, the role of OCRs is bound to diminish, so 
the USPS will have to compete head on with electronic media. But that 
confrontation is at least 10 to 15 years away, and the OCR “‘will be faced 
with increased opportunities before the electronic ax falls,’ forecasts the 
congressional office’s analysis. 


U.S. investment in research and development far outstrips that of any 
other Western or Eastern nation, according to the latest international 
data from the National Science Foundation. In 1981, the U.S. spent 
$72.1 billion on R&D, compared with $27.1 billion for Japan and $15.8 
billion for West Germany. Of that total, about one fifth supports R&D in 
the electrical and electronics industries; the total for Japan and Western 
Europe 1s one fourth. Surprisingly, Japan spends only 6.7% of its budget 
on computer R&D, nearly half the U.S. and West German percentages. 
In addition, the U.S. scientific and engineering work force, standing at 
743,000 in 1983—some 6 out of every 1,000 workers—is greater than the 
combined total of Japan and Western Europe, (West Germany, France, 
and the UK). On the negative side, however, domestic patent activity has 
continued to decline. Foreign-originated patents now constitute more 
than 40% of all U.S. patents, compared with 29% a decade ago, the 
study indicates. 


The Federal Communications Commission is still promoting the cause of 
deregulation: it has lifted all functional and technical restrictions on the 
use of carrier signals by a-m radio-station owners. The move follows the 
freeing up of fm subcarriers a year ago [Electronics, March 22, p. 97]. 
Previously, a-m carrier signals were limited to remote-control telemetry 
and utility-load management. . . . The Commerce Department says it 
will soon select one of two private bidders to take over the operation of 
the nation’s land remote-sensing satellite system. The two contenders— 
Arlington, Va.’s Eosat, a joint venture between Hughes Aircraft Co. and 
RCA Corp., and a team led by Eastman Kodak Co., Rochester, N. Y.— 
were among the seven companies that responded to the Government’s 
January request for commercialization proposals [Electronics, Dec. 29, 
1982, p. 37]. 
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Circle 60 on reader service card 


We are pleased to announce the formation of 


Columbine 
Venture 
Fund, Ltd. 


$34,500,000 


A venture capital partnership investing 





in early stage technology based companies, 
including computers, communications, 
new materials, electronics and medical ventures. 


General Partners 
Mark Kimmel, David R. Miller, 
Sherman J. Muller, Duane D. Pearsall, 
Terry E. Winters 


Suite 510 
5613 DTC Parkway 
Englewood, Colorado 80111 


These securities have been sold. 
This announcement appears as a matter of record only. 


July 27, 1984 
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Model BCR-170 


| hec mpact 

lightweight unit reads 

UPC, EAN and JAN codes. 

Labels can range from 0.8 to2.0 times 
standard size. 
Clerks merely place the bar code reader on the 
label, touch a button and data is read and transmit- 
ted to the host terminal via RS232C interface. Au- 
dible verification or error notification is given for 
each data transaction. Fast, simple and sure opera- 
tion assures exceptional cost efficiency. 

Pricing is remarkably low. And as with SRD’s 
popular line of NEURON magnetic card readers/ 
writers, performance and reliability are outstanding. 

Write today for complete — 






S R DcorporATION 


SRD USA Office Marume Bldg., 3-7-16 

2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-3501 _—‘ Tel: (03) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 
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BBC succeeds 
with all-digital 
broadcast chain 


Sinclair starts R&D 
on wafer-scale integration 


IC makes it 
easier to produce 
diode-tuned TV tuners 


Brazil Univac unit 
sold by Sperry 


SGS-Ates profit climb 
continues under Pistorio 
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In the latest of a series of tests to prepare the way for stereo-TV sound 
broadcasts in the UK, British Broadcasting Corp. engineers have 
demonstrated an all-digital broadcast chain: digitally recorded source 
material, a digital transmission link, and digital stereo sound transmis- 
sion from the BBC’s transmitter at Wenvoe, in South Wales. Digital 
stereo sound is favored as a UK standard because it can be picked up in 
difficult reception areas and because it is potentially compatible with the 
proposed Multiplexed Analog Component (C-MAC) UK standard pro- 
posed for direct broadcast by satellite. Much work remains to be done be- 
fore the engineers complete a specification, which may be offered as a 
European standard. West Germany has already started a stereo sound 
service using analog techniques, and France is proposing a different DBS 
standard, better suited to cable transmission. 


Sinclair Research Ltd. has begun work on wafer-scale integration at its 
new Metalab Research & Development Center, in Cambridge, England. 
Heading the project is Malcolm Wilkinson, who developed a working 
prototype wafer-scale system in 1981 at Burroughs Machines Ltd.’s 
Research Center in Cumbernauld, Scotland [Electronics, Sept. 22, 1981, 
p. 73]. Though the prototype worked, Burroughs discontinued research. 
Based on the ideas of computer theoretician Ivor Catt, these wafer-scale 
techniques use self-testing, self-connecting logic cells with a novel serial 
architecture and provide a form of serial multiprocessing. 


| Intermetall GmbH, in Freiburg, West Germany, the lead house of the ITT 


Semiconductors group, has readied an IC that greatly simplifies the 
production of diode-tuned TV tuners by eliminating the need for carefully 
matched tuner diodes and for aligning the tuner circuits for proper 
tracking. With the UAA2920, roughly matched tuner diodes with a 
capacity deviation as high as 10% can be used. Until now, the diode ca- 
pacities had to be held within 2%, which made the process of measuring 
and selecting a group of diodes very time-consuming, while raising the 
diodes’ price. The bipolar 2920 uses Intermetall’s proprietary collector- 
implantation technology, and after a voltage-comparison process, it 
makes sure that the diodes track properly. The IC will come in an 18-pin 
plastic package and should be available during the second half of this 
year. 


Protectionist government policies that prevent multinational computer 
manufacturers from producing small machines were a major factor in 
Sperry Corp.’s decision to sell off its Brazilian Univac computer division 
to a local company, Mater Engenharia S. A. The Brazilian company paid 
$8 million and will merge Univac with another of its companies, 
Novadata Sistemas é¢ Computadores. 


Italian semiconductor producer SGS-Ates Componenti Elettronici SpA, of 
Agrate, which in 1983 turned a profit for the first time in a decade, con- 
tinues to impress, with exceptional results for this year’s first quarter. 
Sales hit $76.875 million—an 80% increase over the same period in 
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1983—net profits reached $3.375 million, and orders jumped by 174%, 
to $140.375 million. The company’s recovery program was engineered by 
chief executive officer Pasquale Pistorio, who played the company’s 
strong card—innovative use of high-voltage linear technologies—in the 
export market, particularly the U.S. He also shored up the company’s 
weak points with strategic agreements, such as a technology-and-design- 
exchange accord with Toshiba for MOS circuits. Pistorio left Motorola in 
1980 for SGS, with a promise to return the ailing Italian company to prof- 
itability within four years. He beat the self-imposed deadline by one year. 


Matsushita digital TY Matsushita Electric Industrial Co. is the first Japanese maker to 

hasawindow 22mounce a color TV set using digital circuitry for video signal 
processing. The unit, whose audio circuits remain analog, features a 6-in. 
inset screen, which monitors VCR, video disk, or camera outputs while 
the rest of the screen receives TV programs. Matsushita will produce the 
model at an initial rate of 3,000 sets a month and bring them to market in 
November. The $1,090 price is some 12% higher than conventional 
models fetch but lower than digital models from competitors. 


NEC GaAs IC In August, NEC Corp. will market what it claims is the world’s widest- 
: band gallium arsenide integrated circuit for microwave amplification. 
has super wideband The IC is said to be capable of amplifying microwaves from 0.05 to 3 
amplifying power GHz, compared with the 0.8-to-1.8-GHz capability of a similar part from 
Siemens AG. NEC’s part has applications in satellite and microwave 
communications systems, cable TV receivers, and measuring instruments. 

Samples cost $17. 


Disk-pack standardization Electronic still cameras may soon hit the market now that a committee 
. of 32 manufacturers has standardized the magnetic disk pack to be used 

moves electronic cameras to record pictures. Pictures can be viewed on home TV (as they can in the 
closer to market Sony prototype announced in 1981), printed on a home printer 
[Electronics, March 10, 1982, p. 71], or printed professionally. The 

Electronic Still Camera Committee includes manufacturers of electronic 

equipment, optical cameras, and magnetic tape—27 from Japan, 2 from 

the U.S., and 3 from Europe. Standardized disk packs can record 25 pic- 

tures if each is a complete TV frame, 50 if each is a single field. The me- 

dium in the 60-by-54-by-3.6-mm disk pack is a 47-mm-diameter floppy. 


Renault and UTC = Nationalized French transportation-equipment giant Régie Renault is 
ae about to sign a contract with United Technologies Corp., of Hartford, 
in joint venture Conn., to create a joint venture that will use the U.S. company’s 

for auto connector = technology to make a wide range of connectors for use in automotive ap- 

plications. The new company, to be owned 51% by United Technologies 
and 49% by the Parisian company, is slated to begin production at 
Decazeville, in the southwest of France, by the middle of next year. 
Renault’s objective in the $10 million venture is to lessen its dependence 
on external suppliers of connectors, which it thinks will be a strategic 
area of the future. By 1987, the two companies expect to be selling half of 
their production on the open market. 
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Until now, only 7 out of 100 office 
workers could work a computer. 

The reason is simple: most busi- 
ness computers arent. 
They make you wade through 







Tf you have a Jinger you can run the mouse 
that runs the computer 


manuals thicker than the Manhattan 
Yellow Pages. Spend weekends in com- 
puter classes. Memorizing things like 
“Q-Slash-Z-Control-A-Return. 

But now, all that's history. Thanks 
to the most sophisticated family of com- 
puters in history. And their “mice, those 
friendly-looking devices pictured above 


© 1984 Apple Computer Inc. Apple, the Apple logo, Lisa, 5: 32, MaWrite and MacPaint are trademarks of. 


For an authorized Apple dealer nearest you, call (800 


Macintosh $249 








that make using a computer easier than 
phoning your branch office in Biloxi. 


fmt! 2 

Apple 32 SuperMicros. 

If everyone in your office did the same 
thing, wed only need to make one com- 
puter. But since managers manage, 
typists type and senior vice 
presidents do who knows 
what, one computer 
simply wont fit all. 

It takes four. 






Macintosh™ Lisa™ 2, Lisa 2/5, Lisa 2/10: the 


Apple®32™ SuperMicros system. A com- 
patible family of 32-bit microcomputers 
that can make everyone in your office 
more productive. In minutes, not days. 


Because they all utilize revolution- 


ary mouse technology. Moving the 
mouse on your desk moves a pointer on 


International Business Machines Corporation. All prices are Manufacturer s Suggested Retail 








Lisa 2 $3495 


the screen. Point to an object, click the 
button on the mouse, and the computer 
does what you want. 

There are no cursor keys. No 
complex commands. Which means com- 
puters are now as easy to operate as any 
other office tool. Like the telephone. 
Making it possible for you to overcome 
the single biggest problem known to 
business computers: ? 

Getting people to use them. 

And once they do, you II see compu 
ters can be as useful for communicating 
as the telephone. 

Using MacWrites™ different type 
styles and sizes, for instance, put out 
memos people will actually read. And 
with MacPaint;" illustrate your point 
with diagrams and schematic drawings. 

Lisas incredible power lets you 
shuffle programs on the screen the same 


4 le Computer, Inc. Macintosh is a trademark licensed to Apple Computer. Inc. 
538-9696. In Canada, call (800) 268-7796 or (800) 268-7637. IBM is a registered trademark of 








way you shuffle papers on your desk. fast, 32-bit MC68000 microprocessor. Without adding $150 interface cards. 





As quick asa mouse, youcango _It's twice as powerful as run-of-the-mi And they can all communicate 

from data base management to data 8088s found in ordinary computers. with your companys mainframe in _ 
communications. “Cut numbers from And they all use new 3'2" micro- fluent TTY, V152 and VT100. And, with | 
your mainframe, turn them into a graph, disks which store more than the old 514” extra hardware, IBM® 3278 protocols. 

and “paste the graph into a presenta- oppies. You can even run Macintosh of which means you should be 

tion. All while printing out an in-basket disks on any Lisa, giving the entire fam- communicating with an authorized Apple 

full of sales reports. ily access to the hundreds of programs dealer. Since there are over 1,800 of them, 

| being written by leading developers. honing one should be easy. 

~ Afew of our family features. : Built-in seia ae let as add : ae aS easy as a A 


If Apple 32 SuperMicros seem like un- —_ printers, modems and other peripherals. computer. 
common computers, its because of a | 
they have in common. | 

Like brains. The same lightning- 






Lisa 2/10. 10 megabyte 


internal hard disk. 





oat i cass 5 megabyte hard disk. 




















Technological Leadership 





MASSCOMP chose the Motorola 68000 Family 
“because of its high performance and ‘big 
machine’ capabilities.” 

The very high performance of the MASSCOMP Work- 
Station-500 is achieved by distributing the system 
workload to subsystems supporting graphics, data com- 
munications and other complex operations. The CPU 
features a 10 MHz 68010 plus a 10 MHz 68000. 

The MASSCOMP system also uses other 68000 
processors for memory management, in its Array 
Processor, and in its Independent Graphics Processors. 

“We chose Motorola because of its commitment to 
leadership in VLSI technology, and we're pleased 
Motorola has introduced the next generation of 68000 
series devices.” 

Lorrin Gale, Vice President of Engineering, MASSCOMP 


2 | Aopen 


Auragen Systems uses the MC68010 to provide its 
“customers with leading-edge technology.” 


“We believe power and price/performance come from 
utilizing as many processors as possible to solve a 
customer's problem. In our fault tolerant System 4000, 
separate 68010s provide executive, user, and com- 
munication functions. Our intelligent terminal uses its 
own 68008. 

“Motorola’s commitment to the 68000 product line 
has enabled us to concentrate our development effort on 
providing our customers with leading edge technology. 
We have already made the design changes needed to 
incorporate the 32-bit 68020 chip into the System 4000. 
No other family of compatible processors and support 
chips allows us to provide such power and ease of use 
to our customers.” 

Samuel D. Glazer, System 4000 Architect, Auragen Systems Corp. 





High performance 1 
Motorola’s M6800! 





Alcyon chose Motorola because “It was obvious that 
the MC68000 would make a great UNIX* micro engine. 


“The 68000’s orthogonal instruction set, large virtual 
address space and rich addressing modes are particu- 
larly well suited to high level language and operating 
system development ... The architectural benefits of 
the 68000, combined with considerable interest shown 
by third-party software houses in the 68000, made it 
a natural choice for Alcyon’s family of high performance 
UNIX Operating System workstations. Alcyon’s super 
micro computers achieve their high performance in par 
through use of MC68000 as both host and I/O processors. 


William E. Kehret, Executive Vice President, Aleyon Corporation 





Cadmus chose the Motorola 68000 because it’s today’s 
performance leader. 


“The MC68000 is the heart of our distributed main 
frame architecture. It’s also used to control our bit-map, 
high resolution graphics display. Cadmus chose the 
68000 family of products because the 68000 is today’s 
performance leader in microprocessors and the UNIX* 
Operating System standard; because the 16MByte 
address range allows us to run extremely large pro- 
cesses; because the 68000 has become the standard for 
third-party 32-bit software and the standard micro- 
processor for running minicomputer applications; and, 
finally, because 68000 family plans convinced us of 
leadership through the 80s, and Motorola meets 
its commitments.” 


Bill Kiesewetter, Vice President of Marketing 
Cadmus Computer Systems 


what they all needed. 
‘amily is what chose. 





CalComp chose the Motorola M68000 Family 
because its comprehensive built-in diagnostics 
reduce board count. 


“In CalComp’s newest line of vector plotters, Models 
945, 965, 1073, 1075, and 1077, the M68000 was 
chosen because it makes the following features econ- 
omically possible: 

“Data Manipulation ... allowing incoming data to be 
tailored to the user’s needs ... 

“Interactive Control Panel ... the user is led through 
setups with English language-like statements and 
prompts... 

“Plotter Parameter Control ... so the user can 
optimize operation for the given media, pen, and ink. 

“Maintainability ... the comprehensive built-in 
diagnostics continuously monitor plotter performance 
and quickly identify the source of any malfunction, 
reducing the mean time to repair to minutes in almost 
every instance.” 

Dave Schlotterbeck, Vice President, Product Development, CalComp 





Cadnetix chose the Motorola 68000 for its large linear 
address space and 32-bit performance. 


“Our choice of the Motorola 68000 family for our 
CDX-5000 system was guided primarily by two require- 
ments. First, the large data structures required for 
graphics data manipulation necessitated a large linear 
address space. The 68000 was the only commercially 
available microprocessor which offered this feature. 
Second, the ability to handle 32-bit calculations was | 
also necessary.” 

“High performance cannot be stressed enough in 
describing our microprocessor needs. The CDX-5000 
outperforms all comparably priced products and even 
compares favorably to superminicomputer products at 
less than half the cost.” 

Bruce Holland, President, CADNETIX Corporation 


When high performance is what you need, the logical 
choice is the same one these fast-track companies made 
— the Motorola M68000 Family. The technology is here 
today for all the products you'll build for tomorrow. 


M68000: The upward-compatible 8/16/32-bit 


* UNIX is a trademark of AT&T Bell Laboratories 
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microprocessor family. 


MOTOROLA INC. 


Semiconductor Products Sector, P.O. Box 20912, Phoenix, AZ 85036 
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Nu Machine. 


bit NuBus now. 


he Nu Machine™ Computer. 
‘he first system in the Texas 
qstruments Nu Generation Com- 
uter family. The only system now 
vailable built on a modern 32-bit 
us. The processor independent 
JuBus™ architecture helps meet 
our advanced-technology design 
>quirements today. And 
ymorrow. 


irst high-performance 
2-bit bus 

‘The NuBus technology, designed 
t M.I.T., is optimized for 32-bit 
ata and address transfers. Its 
7.5-Mbyte/sec bandwidth com- 
ines with an elegant arbitration 
cheme to ensure fast and fair 
ata flow. 


nnovative, flexible 
rchitecture 


“he NuBus design was developed 
) support sophisticated system 
rchitectures and eliminates the 







‘ombining innovative NuBus architecture 


built-in obsolescence of processor- 
dependent systems. It lets you 
concentrate on developing 
applications, not architecture. 
Your significant investments are 
protected as new technologies 
develop. 

The Nu Machine’s open archi- 
tecture solves your make vs. buy 
dilemma. Multiple-processor con- 
figuration support combines with 
the NuBus high bandwidth, high- 
resolution graphic displays, 
cache memory, and high-speed 
disks to make the Nu Machine 
system attractive to sophisticated 
end-users, systems integrators, and 
OEMs in the engineering and 
scientific marketplace. 

Anticipating industry trends, 
the power and expandability of 
TT’s Nu Machine allow it to 
accept 32-bit processors of 
the future. 


Open system supporting 
industry standards 


TT’s Nu Machine system is 
currently available with a 
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with advanced graphics, 


owerful peripherals, and UNIX-based software, TI’s Nu Machine 


rovides the outstanding performance and flexibility required by 


ientific and engineering systems designers. 
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10-MHz 68010 processor support- 
ing a UNIX™-based operating 
system with enhancements for 
windowing and high-resolution 
displays. 

Those who want to design their 
own system processors and con- 
trollers can now license the 
NuBus design from Texas 
Instruments. 

Also, a NuBus-to-Multibus™ 
converter allows the use of exist- 
ing interface cards and peripherals 
from third parties. 


The system you can build on 
from now on 


Because its high performance and 
flexibility are designed for the 
long run, TI’s Nu Machine can be 
updated when other systems are 
outdated. 

And, Nu Machine computers 
are backed by TI’s service and 
customer-support network and by 
TI’s commitment to quality and 
reliability. 

To climb on the NuBus 
bandwagon, call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DNA2@3EC, 
Dallas, Texas 75240. 


Nu Machine and NuBus are trademarks of Texas Instruments 
Incorporated 


Multibus is a trademark of Intel Corporation 
System V/68 is a trademark of Motorola, Inc. 
UNIX is a trademark of Bell Laboratories 
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HAVE YOU HAD 


YOUR YIELD 


CHECKED LATELY? 


Laser trimming and processing 
of microcircuits can make a big 
difference in your production yield. 


Right now, ESI systems are ad- 
jlesittarcmenr(@.arslare@entiaWallenmusciciceln 
to exacting tolerances. Poly resistors, 
capacitors and even transistors are 
yeskevalarcaicutententele) (cm Cocemm lamentemelteat 
tal area, ESI laser processing sys- 
Coparcel con eececierarce ecereiecatenmy (a (er 
of dynamic and static RAMs which 
incorporate redundancy. Gate 
arrays, switching networks and 
even microprocessors are being re- 
paired and characterized by laser. 


If you are considering using the 
Ew oho) Res tamcaetce (mele mentcelercaa ments 
design and implementation stages 
with comprehensive technical sup- 
eleamearimealNmelel male omeclarceneys 
experience can offer. 


If you are already into laser 
processing, ESI’s newly enhanced 
systems deserve another look. Our 
systems are continually advancing 
the art of using laser energy to mod- 
ify and adjust hybrid and semicon- 
ductor microcircuits with the high- 
est accuracy, production throughput 
and yield. 


Big se) Bis iemveemenae aueltis 
yield. See for yourself why ESI leads 
the way in laser trimming and pro- 
cessing—as more than 1000 ESI sys- 
tems are proving worldwide. 





(Above) ESI’s Model 44 Laser Trim- 
ming System for hybrid circuit trimming. 
(Below) ESI’s Model 8000 Laser Pro- 

cessing System. 
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Electro Scientific Industries, Inc. 
13900 N.W. Science Park Drive 


Portland, Oregon 97229 


Telephone (503) 641-4141 
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Significant developments in technology and business 








Mobil-terminal project 
targets on-road data 





for British motorists 


by Kevin Smith, London bureau manager 


Information system will phase in 
advanced range of facilities 

and could wind up saving 

as much as $2 billion a year 


Within a few years, British motorists 
-may be tempted by a range of fancy 
new mobile terminals offering such 
services as route guidance, vehicle lo- 
cation on a moving map display, 
voice-synthesized traffic information, 
and even mobile office facilities—as 
long as an ambitious collaborative re- 
search effort lives up to 
expectations. 

This dazzling range of 
facilities would be offered 
at an economical price by 
the extensive use of very 
large-scale integrated-cir- 
cuit technology to create 
an expert computer sys- 
tem providing nonvoice 
mobile information ser- 
vices for dashboard ter- 
minals. It could achieve 
savings of up to $2 billion 
a year by easing traffic- 
flow problems and reduc- 
ing road maintenance and 
accidents, according to 
Britain’s Road Research uy 
Laboratory. The first ba- 
sic systems would be de- 
veloped within — three 
years. 

The five-year program, 
involving a consortium of 
16 UK _ organizations 
drawn from industry, uni- 
versities, and government 
research bodies, plans to 
develop vehicle terminals 
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for route guidance and vehicle loca- 
tion, as well as to receive local road- 
traffic information. Other terminals 
in the integrated range will provide 
such mobile office facilities as word 
processing, facsimile, and telex. 
Novel man-machine interfaces will 
be developed as part of the project. 
For example, detailed road maps 
held on video disk or in read-only 
memory will be presented on a high- 
resolution liquid-crystal display while 
a voice synthesizer guides the driver. 
Eventually, the service will include 
voice recognition. The complete ser- 
vice will include permanently in- 
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On the move. Under Britain’s five-year plan, facilities can be added toa 
basic mobile terminal to provide many advanced integrated services. 
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stalled vehicle terminals as well as 
portable hand-held terminals linked 
to a remote data base through the 
vehicle’s base station. 

The $10.5 million mobile-informa- 
tion-systems project [Electronics, 
June 28, p. 64] is one of four large- 
scale demonstration projects that are 
being funded under the UK’s Alvey 
fifth-generation-computer program. 
The others are for the development 
of a flexible manufacturing system, a 
project led by GEC Electrical Projects 
Ltd.; a continuous-speech recognition 
system, being led by the Plessey Co. 
plc; and a project led by ICL plc to 
apply rule-based expert- 
systems techniques to 
large government organi- 
zations, such as the De- 
partment of Health and 
Social Security. 

Racal Research Ltd., 
in Bracknell, Berks., is 
heading up the work on 
the mobile information 
system. The project’s cost 
is modest considering the 
range and variety of ter- 
minals to be developed, 
but those funds are in- 
tended to cover only re- 
search into the enabling 
technologies, says Keith 
Thrower, managing direc- 
tor of Racal Research. 
Producing prototype sys- 
tems will cost considera- 
bly more than this and 
will be funded by individ- 
ual companies. 

The consortium will 
take advantage of devel- 
opments in other Alvey 
demonstration projects, 
says Thrower. For exam- 
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ple, Thrower expects to utilize the 
results of a Plessey-led project to de- 
velop a_ speech-recognition system 
with a 5,000-word vocabulary that 
can work with any speaker. Another 
Alvey project will be to deliver a 
large-area high-resolution LCD that is 
of immediate application in the vehi- 
cle map display. 

If this Racal-led project succeeds, 
it will help to establish the company 
as a major supplier of advanced mo- 
bile-radio systems for civil applica- 
tions. Until recently, Racal Electron- 
ics plc has been better known as an 
international supplier of strategic and 
tactical military communications sys- 
tems. Then last year, its joint subsid- 
lary with Millicom Inc., Racal-Vodo- 
fone Ltd., was awarded a license to 
Operate one of two planned cellular- 
radio networks in the UK. 

Piggyback. Racal plans to build its 
proposed mobile information system 
on the back of this cellular-radio ser- 
vice—although the mobile terminals 
can also be operated on existing mo- 
bile-radio networks. The national cel- 
lular-radio network, comprising 
some 400 base stations, would be 
used for local road-traffic informa- 
tion. A central data base fronted by 
an expert system would sift through 
road-traffic data supplied by the po- 
lice, road-works departments, and 
other sources; organize it; and route 
a carefully formatted message to the 
appropriate base station. This data 
will either be transmitted to the cars’ 
mobile units and shown on a small 
LCD or drive a voice synthesizer. 

The cellular-radio network could 
also provide a rudimentary vehicle- 
location system, tracking a vehicle’s 
movements from cell to cell. This in- 
formation could be supplemented by 
radio beacons at several thousand 
major road junctions throughout the 
British Isles. 

A more advanced version is now 
being investigated by Racal Position- 
ing Systems Ltd.: the possibility of 
employing its chain of coastal posi- 
tioning stations, used by the oil in- 
dustry, to site exploration rigs to an 
accuracy of 30 meters. According to 
Iain Teunon, Racal Positioning Sys- 
tems’ technical director, backscat- 
tered radiation from this coastal 
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chain could be used for a system that 
positions vehicles on land. 

Finally, routing information could 
be provided from a central data base. 
London-based SIA Computer Services 
Ltd. already offers a computerized 
routing information service covering 
the British Isles, and Racal would 
likely link with SIA to develop this 
aspect of the service. 


Business systems 


Intelligent copiers 
expand functions 


An intelligent copying system that 
uses a cathode-ray-tube monitor to 
present the results of its wide range 
of graphics-processing alternatives 
before hard copies have been made is 
sure to stop crowds at the National 
Office Machine Dealers Association 
show, in Dallas, from July 11 
through 14. Japan’s Matsushita Elec- 
tric Industrial Co., attempting to in- 
crease its penetration of the growing 
office-equipment market, will offer 
two of the copier’s major subsystems 
within a year. 

One of the subsystems slated for 


early introduction is a high-speed, 
high-resolution document scanner 
(See “Advancing the state of the art 
in image scanning,” below) that re- 
quires only 1 second to convert an 
A-4-size document into its digital 
electrical image with a resolution of 
16 dots per millimeter. The other 
subsystem is a combination laser 
printer and conventional analog of- 
fice copier; in the laser printer mode, 
this system has the same 16-dot/mm 
resolution that the scanner has. An 
earlier unit of this type, but with 
lower resolution, was developed by 
Hitachi’s Central Research Laborato- 
ry [Electronics, June 16, 1982, p. 83], 
but it has not yet been introduced as 
a product. 

Easily manipulated. Other compo- 
nents include the CRT display, a digi- 
tizer tablet for manipulating the text 
or graphics on it, and a graphics pro- 
cessor. The tablet is for use by per- 
sons operating a stylus, which resem- 
bles a ballpoint pen, to manipulate 
elements shown on the display. 

The graphics processor, which in- 
cludes two pages of memory with a 
total capacity of 4.5 megabytes, 
makes any changes called for within 
0.5 s. Redundancy elimination of the 
type commonly used in _ facsimile 





Advancing the state of the art in image scanners 


A bipolar large-scale integrated-circuit linear image-sensor array using silicon 
phototransistors and emitter-coupled-logic decoding circuits helped Matsu- 
shita engineers build an image scanner that is both fast and compact. The 
phototransistor array spans the full width of a document and can therefore be 
used in the contact mode—separated from the document by a light guide that 
is several centimeters long—rather than requiring the 30-cm or larger spacing 
common for sensors of reduced size [Electronics, Sept. 22, 1983, p. 85]. 
Because a single monolithic silicon array cannot be made with the 224- 
millimeter width this system requires, Matsushita assembles eight chips 
measuring 28 mm by 1.7 mm onan alumina substrate. Difficulties that had to be 
overcome include the precise alignment of the chips and the fabrication of the 
end phototransistors close to the scribe line. The 62.5-micrometer center-to- 
center spacing of the 26-um-wide phototransistors is maintained between and 


on chips. This technology’s beauty is that the chips’ parallel operation lets a _ 


single line be scanned in 0.2 millisecond. Decode circuitry eas random 
access during scanning. 

Another example of the system’s innovative technology is a linear motor that 
moves the image-sensing array along a document’s length. An organic 
photoconductor belt made it possible to design the laser-printer unit with a 
lower profile than would be possible with the usual photoconductor-coated 
drum. : —Charles L. Cohen 
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Meet the winners! POWER-ONE’s most popular D.C. Capabilities plus numerous other features that help you 

power supplies of the year. market your product both domestically and interna- 
tionally, without hassle or worry. 

Competition was tough. Over 250 different POWER-ONE 

models served in virtually every possible application. Best of all, they're from POWER-ONE. You know the 

Each displayed the quality, reliability and economy that quality, you know the cost is always competitive, and 

only POWER-ONE can offer. you Know the product will work. 


For e wie le...whether linears or switchers, POWER- So join the champs. Make POWER-ONE your next choice 
ONE’s International Series meet the world’s toughest elelomel-m-t-t-10]e-1emelmeldrslelialemalelsn-mesi-me lel ep 


safety requirements, including VDE, IEC. UL and CSA. : 
Also, each model provides worldwide AC input SEND FOR COMPLETE DETAILS TODAY! 


DISK-DRIVE SERIES 


11 “Off-the-Shelf” Models 
Powers Most Popular 
Drives 

Worldwide AC Input 


Powers Drives & 
Controller 


Floppy and Rigid Disk 
Models 


iwrteer our 


MOST POPULAR OUTPUT 
COMBINATIONS. 


e Up to 5 Outputs 40W: $105.00 : 
e Fully Regulated 80W: $125.00 130W: $198.00 
e VDE Construction 95W: $1 50.00 200W: $270.00 


- Power-One, Inc. * Power One Drive + Camarillo, CA 93010 * Phone: 805/987-8741 © 805/987-3891 » TWX: 910-336-1297 
| : Outside California Call Toll Free 800/235-5943 _ . . 
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Smart copier. Matsushita laser copier system to be shown at Dallas includes scanner, far left, 





display and tablet (with gray surface), and combination laser and analog printer, right. 


would have permitted a smaller 
memory capacity, but Matsushita en- 
gineers opted instead for fully 
mapped page memories in order to 
speed up graphics proceseing. An 
8088 microprocessor controls the 
graphics processor, and special-pur- 
pose hardware is used for high-speed 
graphics processing. 

The menu of graphics-editing op- 
tions that can be tried out before 
copying is quite extensive. For start- 
ers, there is size reduction and mag- 


nification, as well as trimming and 
masking. Defined portions of the 
original can be moved or inter- 
changed, or portions of two different 
documents can be combined. Black 
and white reversal (negative to posi- 
tive) and left-to-right reversal (mir- 
ror images) are included. Also possi- 
ble is the overlay of forms or ruled 
lines from memory. As an aid to 
editing, the display includes zoom- 
ing, scrolling, black and white rever- 
sal, and overlays. -Charles L. Cohen 


Solid state 


Philips develops a stereo version 
of its fast-selling fm receiver chip 


Designers at the Philips Electronic 
Components & Materials (Elcoma) 
division, in Eindhoven, the Nether- 
lands, have kept a promise they 
made early last year: they have creat- 
ed a stereophonic version of their 
miniature fm monophonic receiver, 
which squeezes practically all parts 
between the antenna input and the 
audio output onto a 3.5-square-milli- 
meter chip [Electronics, Jan. 27, 
1983, p. 129]. 

The TDA7000, which helped 
equipment makers build fm radios so 
small they fit inside a fountain pen, 
has sold “in the millions, particularly 
in the Far East, including Japan,” 
says a marketing official at Valvo 
GmbH, an Elcoma affiliate in Ham- 
burg, West Germany, where the chip 
was designed and is being produced. 
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It has also been used in watches and 
games, as well as in calculators com- 
bined with mono fm receivers. 

In the new stereo version, the 
TDA7020T, Philips dropped the 
minimum supply voltage from 2.7 
volts, which demanded three battery 
cells for the mono chip, to 1.8 v, the 
end-of-life voltage of two 1.5-Vv bat- 
teries. This gives the fm receiver an 
even more space-saving fit. For ste- 
reo reception, the circuit works with 
a single-chip stereo decoder. 

The stereo chip’s basic operating 
principle—a change in the conven- 
tional superheterodyne principle—is 
pretty much the same as that of the 
mono version. The Kasperkovitz 
principle, named after Austrian-born 
Dieter Kasperkovitz, a researcher at 
the Philips Research Laboratories, in 








Eindhoven, reduces an fm receiver’s 
nominal intermediate frequency of 
10.7 megahertz to 76 kilohertz. That 
low i-f value provides excellent selec- 
tivity and permits the critical tuned- 
LC filters to be replaced by easy-to- 
integrate RC types, which greatly re- 
duce the need for receiver adjust- 
ments. 

The Kasperkovitz principle also 
entails the use of a unique correla- 
tion-muting circuit for suppressing 
such spurious signals as interstation 
noise and the two unwanted side tun- 
ings that are present when fm signals 
are demodulated. The noise and the 
side-tuning suppression occur simul- 
taneously. To achieve this, the 
square-wave i-f signal is compared 
with its inverted version and delayed 
by 7 microseconds, or half of the 
period of the 76-kHz i-f. 

Noise-free properly tuned signals 
are virtually identical to their invert- 
ed versions; that is, they have high 
correlation. Noisy or detuned signals 
differ in easily detectable ways—low 
correlation—and can be suppressed. 
The mono-fm-receiver chip based on 
this principle recently won Kasper- 
kovitz the Veder Prize, from the 
Veder Scientific Radio Fund Foun- 
dation in the Netherlands, for ‘“cre- 
ativity, systems insight, and techno- 
logical know-how.” 

Details differ. Although the 7000 
and 7020T use the same basic princi- 
ples, they differ in circuit details: the 
7020T meets the demand for lower 
power consumption and thus for 
two-cell operation. The use of a 
high-gain limiting amplifier in the re- 
ceiver’s filter section helped cut sup- 
ply-voltage needs. Adaptations made 
in the standby current of the output 
amplifier to the output signal helped 
slash current consumption from 8.5 
milliamperes for the 7000 to 5.7 mA 
for the 7020T. 

“We also did a lot of work on 
cutting the external-components 
count from the original 14 ceramic 
capacitors that the 7000 needed,” 
Kasperkovitz says. The designers 
achieved this reduction by increasing 
the 7020T’s chip area to around 5.5 
mm’ to accommodate 5 of the 14 
capacitors and also by incorporating 
an additional power amplifier on the 
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Now RCA can turn you into a 
SeMICUS 











Your instructor begins your semicustom training by teaching 
you how to use MIMIC, our logic simulation program, and 
introducing you to RCA gate arrays and PaCMOS™ standard 
cell libraries. 


If you think of semicustom ICs as semi- 
confusing, semi-time consuming and semi-tough, 
here's some welcome news from RCA: In just 
three days, we can show you how to put CMOS 
semicustom to work, giving you enormous advan- 
tages in size, parts and assembly costs, power 
consumption, reliability, soeed and security. 

If youre an engineering manager or a design 
engineer, RCA can teach you to design semicus- 

_tom circuits in just three days. In fact, if you bring 
your circuit idea to our training class, you could 
have a verified circuit diagram to show your man- 
agement in only nine days. 

That's because RCA has the easiest design 
automation system on the market today, accord- 
ing to customers who have compared all the major 
Suppliers. 

Our exclusive designer-friendly software is 
easy to learn and to design with. And the simple 
elegance of the RCA system results in a very high 
rate of first time successes—virtually 100%. 

We sell finished ICs, not software. 

At RCA, we make money selling production 


Megachange at RCA: 





You input your own design to MIMIC, assisted by the train- 
ing instructor, who provides an engineering evaluation and 
recommendations on your design. 


quantities of successful ICs. There’s no need to 

buy expensive design software and a sophisti- 
cated engineering workstation because we can 
provide you with convenient and confidential facili- 
ties to use while you're designing. Or you can 
design directly from your own facility using readily 
available terminals. But if you do wish to use an 
engineering workstation our libraries are being 
made available for a modest annual $300 lease fee. 

We do everything we can to keep develop- 
ment costs to a minimum. We even offer our train- 
ing course at a break-even fee that includes 
hundreds of dollars in take-home materials. We'd 
rather make money on repeat orders, year after 
year, than a one-time profit. 

Standard cells plus gate arrays. 

RCA offers a broad selection of CMOS gate 
arrays and standard cells. Our range of technolo- 
gies includes 3u to 54 geometries, in bulk silicon, 
double level metal (DLM) and silicon-on-sapphire 
(SOS). Our gate arrays range from 250 gate com- 
plexity to 6,000 gates. And the RCA Standard cell 
libraries include over 300 verified cells in soeeds 


Call: Hamburg, 49-4106-6130; London, 44-03-2785511; Paris, 33-3-946-5656; Hong Kong, 8-52-3-723-6339; Sao Paulo, 55-11-210-4033. 


Semicustom simplified. 
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Your completed design may be tested and verified using pro- 
grams such as this wave form analysis. From your own loca- 
tion you complete the documentation package and return 
your design to RCA for tooling and fabrication of prototype. 


from 3ns to 20ns and up to 4500 gates. 

Of course, all our circuits are in CMOS, which 
was invented by RCA. 

Second sources second-to-none. 

Second sourcing is a very touchy subject for 
most semicustom suppliers. RCA offers one of the 
few “true” second sourcing agreements in the 
industry. RCA 50,000 Series is alternate sourced 
by LSI Logic using direct transfer of custom mask 
tooling and test programs between both suppliers. 
So there’s no need to redesign on another system 
to have asecond source. In standard cells, RCA 
has recently completed a joint development 
agreement with Silicon Systems to create anew 
library of digital and analog standard cells. 

Remember too, when you're linked to an 
establishment like RCA, second sourcing is not as 
critical as when dealing with less established sup- 
pliers. Many satisfied customers currently use 
RCA as asole source. 

Guaranteed success says it all. 

We believe RCA semicustom systems and 
software are unsurpassed in the industry. First time 


Changing to serve you better. 
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Typically by the ninth day, you can show your completed cir- 
cuit design to your management. RCA has already audited 
the design package, placed, routed and optimized for bond- 
ability, verified critical path timing specifications and pro- 
vided you with a layout and specifications for final approval. 


SuCCeSS Is virtually assured. RCA takes responsi- 
bility for Supplying product that meets the simula- 
tion signed off by RCA and the customer. And we 
guarantee that if reiteration is required due to an 
RCA error, RCA foots the bill. 

Strategic partnering: to have and to hold. 

RCA has made a commitment to be a leader 
in CMOS semicustom. Semicustom is our priority, 
commanding resources, research and respon- 
Siveness to your needs. Where we share mutual 
goals for growth, RCA can introduce you to our 
Strategic partnering capability, working side by 
side to match our resources to your needs and 
future plans. 

Win a free training course. 

For more information, or fora chance to win a 
tuition-free training course, send your business 
card and a brief note describing the application 
for which you're considering Semicustom to: 
RCA Solid State, Attn: Semicustom Simplified, 
Box 2900, Somerville, NU 08876. There will be a 
drawing October 1, 1984. 

Or call toll-free (800) 526-2177. 
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Tiny receiver. The TDA7020T (black chip), shown with its single-chip stereo decoder, is 
encapsulated in a 16-pin dual in-line package and mounted on an 18.5-by-30-mm board. 


chip for the headphone (for mono- 
phonic use only). These two factors 
made for an effective components 
saving of 10 capacitors and 2 transis- 
tors and allowed the Philips design- 
ers to put the chip in a 16-pin pack- 
age even though they added a field- 
strength indicator circuit and the ex- 
tra connections for stereo. 

Finally, the Philips designers inte- 


grated a high-Q filter into the 7020T 
to make it suitable for connection to 
a stereo decoder using quadrature de- 
modulation. The frequency-locked- 
loop circuit has the characteristics of 
a low-pass filter with a steep slope, 
which passes the mono channel but 
strongly attenuates the 38-kHz stereo 
channels. The high-Q filter pushes 
up the gain at 38 kHz.—John Gosch 


Computer-aided design 


Battelle moves into the marketplace 
with three-dimensional Systrid system 


Over the years, thousands of projects 
carried out at the Battelle Memorial 
Institute, an organization that bills 
itself as the world’s leader in con- 
tract research and development, have 
found their respective ways into cli- 
ents’ product catalogs. In computer- 
aided design, however, Battelle’s Ge- 
neva, Switzerland, laboratories have 
now come up with a contender that 
has inspired the institute to make a 
foray into the marketplace. 

The new entry into the CAD mar- 
ket is called Systrid, a French acro- 
nym for three-dimensional system. 
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Its origin dates back to the mid- 
1970s, when Battelle developed a 
CAD tool that helped design complex 
surfaces for the helicopter division of 
France’s nationalized aerospace gi- 
ant, Société Nationale Industrielle 
Aérospatiale. 

Just a couple of years later, the 
system was operating so successfully 
that Battelle and Snias decided to 
team up to generalize Systrid for 
nonaerospace applications on a broad 
range of commercial computers. 
That development completed, the 
two organizations are now ready to 


go commercial, using Battelle’s bases 
in Geneva and its world headquar- 
ters, in Columbus, Ohio, to launch 
Systrid on the European and U.S. 
markets, respectively. 

Complex picture. Basically, Systrid 
is a surface modeler. CAD tools tend 
to be based on 3-d representations of 
two-dimensional drawings or on ma- 
nipulation of volumes, such as cubes, 
cylinders, and cones. Systrid, howev- 
er, traces its origins to multiparame- 
tric polynomial representation. 

Surfaces are defined by a certain 
number of poles; the manipulation of 
a pole belonging to a surface so cre- 
ated implies a change in its shape 
and contour. That avoids the prob- 
lem inherent in former systems: an 
exponential explosion of lines, cir- 
cles, splines, and so forth, which can 
limit such a system’s ability to deal 
with very complex objects. Systrid 
was designed to deal with complex 
and critical shapes, such as helicop- 
ter propeller blades, and it is more 
accurate than digitally controlled 
machine tools are. 

Systrid comprises five modules. 
The first and most important is the 
design module, a program that in- 
cludes about 1,000 subroutines to 
help designers create any two- or 
three-dimensional object. That ac- 
complished, a meshing module can 
perform finite element calculations; a 
machining module can generate the 
output for a digital machine tool; a 
tracing module generates curves, sur- 
faces, and intersection lines; and a 
robotics module furnishes commands 
for robot control from trajectories 
defined during design. 

Battelle expects that besides aero- 
Space applications, Systrid will find 
uses in the automobile industry as 
well as hydraulic and gas-turbine de- 
sign, naval construction, and the 
glass and plastics industries. Current- 
ly, the system is available for use on 
the IBM 4331 and 3801, the Digital 
Equipment Corp. VAX 750 and 780, 
Control Data’s Cyber, and Apollo 
computers. In addition, an adapta- 
tion for the Hewlett-Packard 9000 is 
now under development. Users may 
buy the system’s design module and 
any combination of the output mo- 
dules. —Robert T. Gallagher 
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With our low threshold, high- 
- density CMOS chips, modern 
feature phones can be line- 

powered — just like their less 
intelligent predecessors. And 
these chips benefit the designer, 
too! Thanks to our modular 
approach you can offer your 

- customers a range of subscriber 
facilities, all from one basic 


Heart of the dialling system is 
our new PCD3343 dedicated 
- microcontroller. This has enough 
‘on-board RAM for most 
functions, but you can clip-in 
extra 1k RAM chips if needed. 


Electronic 
components 
and materials 
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Use our software library modules 
with routines for Keyboard scan, 
RAM read/write and DTMF 
control. _ 

We've CMOS chips for DTIMF 
dialling (with on-chip filter and 
voltage reference source), LCD 
drivers (and display), tone ringer, 
etc. And with our serial I2C Bus 
you only clip-in what you need. 


For data and samples please 
contact: Philips Electronic 
Components and Materials 
Division, 5600 MD Eindhoven, 
The Netherlands. 
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Philips also put the PCD3343 and 
other ICs in space-savingSO mini 
packages. Comparison shownhere  — 
is between 40-pin DIL and 40-pinSO. 
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Our microcomputer 
development systems we 
guaranteed a level of 
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support that would be truly gat) es y 
universal. 4 
Here s the latest evidence to y 


prove we meant what we said. 

PMDS can currently support no fewer 

than 14 main families of microcomputer, 

many of them with assembler, high-level 

language and in-circuit emulation. 
Others are under development and 

more will follow them in a continuing 


a Tae 
mae 


Pee sek eee Bee 








a 
Pe eee eee SARS PROSPER 





Remember, too, that what we 


_ promise, we deliver. 


woo sacs gle gees clee tic a Bx | 
piease Contact your local Philips Test 
and Measurement office or writeto: ~ 


programme designed to give you full mies ge lsiges 
eelsiieligies p ma ies cc tas ec gie ss ie s TQ lll-4-62 
your developmen oe BPC Assembler HLL Emulation 9600 MD Eindhoven 
Remember 8085 ®* ee? The Netherlands 
PMDS Il is one of the most powerful aos family : . by 
development syst lable. _ 
velopmen ye 8086/8088 e* e@ e@ Wiel SU e)elelarirels 
It provides fully transparent full 6800/02/08 e < e 
speed emulation for both eight and 6805 Ps _ . age ceeelgale) lice ecw [o (eeleaciai 
16-bit processors. 6809 4 2 £ 
it uses the renowned UNIX™ 68000 * € ® __. 
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Once ‘top sergeant,’ 
she makes top brass 


Her students called her der Feldwe- 
bel—the top sergeant—when Barbara 
Wix taught computer subjects at the 
Control Data Institute 
in Frankfurt, West 
Germany. But it was 
only by taking a force- 
ful, no-nonsense atti- 
tude “that I could 
gain recognition and 
prevail as a woman in 
a male environment,” 
she says. 

Now a member of 
the management team 
at the Training Center 
of Digital Equipment 
GmbH, the Munich- 
based German subsid- 
lary of Digital Equip- 
ment Corp., Maynard, 
Mass., Wix has ad- 
vanced to die Chefin— 
the lady boss—as she 
has become known to people at DEC 
who were her students a decade ago. 
That nickname, too, is indicative of 
the acceptance she has gained in 
West Germany’s male-dominated 
professional world. 

Her job at DEC, which Wix took 
on this past April, entails devising 
training curriculums for computer 
classes and, more significantly, build- 
ing up a department that organizes 
courses with a heavy emphasis on 
programming and systems analysis, 
information-resources management, 
and office communications, among 
other areas. These courses are quite 
unrelated to specific pieces of DEC 
hardware. 

Wix hopes to put her educational 
and organizational talents to further 
use at DEC by introducing similar 
courses at the training centers the 
company maintains in Cologne, 
Frankfurt, and Hamburg. An 11- 
month course costs up to $7,500, 
with the German government provid- 
ing financial support to selected stu- 
dents as part of a computer-industry 
retraining program. 

The 41-year-old Wix brings to her 
job the right qualifications. After 
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Educator. Barbara Wix will be 
building up a department that 
devises curriculums and orga- 
nizes computer courses for the 
Digital Equipment GmbH train- 
ing center in Munich. 


studying mathematics and physics at 
the University of Cologne, she 
worked in that city as a scientific- 
computer programmer for what was 
then Bull-General Electric. She then 
spent four years teaching program- 
ming and related subjects at the 


Frankfurt Institute, 
continuing there as 
educational manager 
for about 10 more 


years. “My love for 
the educational field 
probably stems from 
my father’s being a 
professor,” she says. 
It has taken a rather 
skillful mix of tenac- 
ity, hard-nosed profes- 
sionalism, and camara- 
derie for Wix to gain 
respect and recogni- 
tion from those who 
work with her. “Be- 
coming accepted as a 
female professional is 
a long process in a 
— world where many 
managers still think a woman’s place 
in industry is behind the typewriter,” 
she concedes. 
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Liebaut expects Matra Harris 
to climb out of red in 1984 


Jean-Pierre Liebaut is convinced that 
this is his and his company’s year. In 
the last quarter of 1984, Matra Har- 
ris Semiconducteurs should chalk up 
its first profit, the springboard from 
which it will take a shot at its first 
net profit for a full fiscal year, 1985. 

The claim may sound familiar, 
since last year company officials 
were saying just about the same 
thing at just about the same time. 
Liebaut, Matra Harris’s commercial 
and marketing director, ex- 
plains: “It’s true. That plan 
misfired badly, but we’re on 
the right track this year, and 
I’ll be very surprised if we 
don’t deliver.” 


Niches. Jean-Pierre Liebaut finds 
4- and 16-K C-MOS, and the 8051, 
prime products for Matra Harris. 


Any skeptics who say that making 
a profit in such a strong market is no 
great achievement lack historical per- 
spective on Matra Harris. A joint 
venture of Harris Semiconductor 
Corp., Melbourne, Fla., and Matra 
SA, Paris, the company was founded 
in 1979 and began operation in the 
disastrous early 1980s, when some of 
the biggest names in semiconductors 


suffered ignominious setbacks. There 


could hardly have been a more inaus- 
picious occasion to set up shop in 
integrated-circuit manufacturing. 
The 43-year-old Liebaut, a gradu- 
ate of the Ecole Nationale Superieure 
d’Electronique et de Radioelectricité, 
backs up his contention that Matra 
Harris is about ready to find its 
wings by pointing to a book-to-bill 
ratio well over 1.5. Compounding 
the good news, he explains, is the 
fact that the ratio is considerably 
higher for products manufactured at 
the Matra Harris plant in Nantes, as 
opposed to the U. S.-made parts the 
company distributes for Harris. 
Another reason for Liebaut’s opti- 
mism is his product portfolio. At a 
time when the front lines of the MOS- 
memory market are still ravaged by 
cutthroat competition, he has found 
a very comfortable niche with high- 
performance complementary-MOS 
memories in 4- and 16-K densities, 
which it has been producing for 
some time. Prices in this sector are 
holding up very well indeed, reports 
Liebaut, a veteran of the European 
semiconductor business who had 15 
years with Texas Instruments (Eu- 
rope) before joining Matra. Perhaps 
the company’s masterstroke was 
completely stopping production of 
the tried, true, and distressingly 
cheap 8048 microprocessor and using 
that capacity to make the 8051 mi- 
crocontroller, now one of the hottest 
in the central-processor-unit market. 
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New products international 


EL display panels, 


34 mm deep, 


fit in tight spaces 


by Michael Berger, McGraw-Hill World News 


Pair of electroluminescent units 
based on thin-film transistors 
weigh only 650 g; the larger has 
192-by-96-mm active area 


Following up on its introduction of a 
a 90-by-120-mm_ electroluminescent 
panel, Sharp Electronics Corp. has 
begun to market two larger models 
based on thin-film-transistor technol- 
ogy. The company says these units 
will find applications in virtually all 
kinds of man-machine interface 
tasks. 

Model LJ512U05, the largest of 
the new orange-yellow-colored dis- 
play panels, has an effective display 
area of 192 by 96 mm (7.68 by 3.84 
in.), a dot pitch of 0.375 mm, and a 
pixel resolution of 512 by 256, nearly 
double that of the 320-by-240-pixel 
panel marketed earlier 
this year [Electronics, 
March 22, p. 117]. The 
second new model, the 
LJ640U01, has an ef- 
fective display area of 
192 by 60 mm (7.68 
by 2.40 in.), a dot 
pitch of 0.30 mm, and 
a pixel resolution of 
640 by 200. 

Each panel weighs 
no more than 650 g 
and is constructed 
with display depths of 
no more than 34 mm, 
so both are easy to de- 
sign into the tight con- 
figurations often re- 
quired for office- and 
for factory-automation 
products, as well as 
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home computers. Other applications 
include navigation and guidance sys- 
tems, analysis equipment, and indus- 
trial-control equipment. 

Sharp’s thin-film-transistor tech- 
nology features an EL layer sand- 
wiched between transparent layers of 
insulation, with electrodes arrayed 
horizontally and vertically at right 
angles to produce an X-Y matrix. 
The thin design also creates a wide 
viewing angle of more than 120°, 
with an industry-standard display of 
25 lines of 80 characters. 

Inside job. Sharp claims that the 
panels have lives of 40,000 h, which 
is equivalent to a 20-year operating 
life based on a seven-hour-per-day 
continuous workshift. (The life of a 
panel is thought to be finished when 
it is only half as bright as it was 
when new.) According to the compa- 
ny, one reason for the high reliability 
is that it has built many of the major 





component parts itself, including the 
EL panel, the high-voltage MOS driv- 
ers, the printed-circuit boards, and 
much of the driver circuitry. 

Both displays require only four 
TTL input signals. One serial row of 
data is clocked into a shift register, 
then shifted to the display drivers 
and displayed. This sequence is re- 
peated until all rows are displayed 
and a new frame begins. Frame fre- 
quency is 60 to 70 Hz, allowing fast 
data updating and _flicker-free 
display. 

With an _ operating-temperature 
range of 0° to 55°C, the panels’ typi- 
cal power requirements are 5 V for 
logic supply and 15 v for driving the 
panel. Sharp is also offering optional 
interface circuit boards for the 


LJ640U01 that are fully coded for 
graphics as well as alphanumeric 
characters. Identical interface boards 
for the LJ512U05 will be available 
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New products international 


sometime in October. 

Samples of the LJ512U05 cost 
$1,739 each, and the LJ640U01 sells 
for $1,565. Delivery takes about one 
month after recipt of order. 


Sharp Electronics Corp., International Busi- 
ness Group, Electronic Components Sales 
Department, 22-22 Nagaike-cho, Abeno-ku, 
Osaka 545, Japan [Circle reader service 
number 441] 


Backplane and I/O expansion cards 
enhance popular BBC microcomputer 


Users of the BBC model B microcom- 
puter will soon be able to extend 
their systems with a wide range of 
input/output and expansion boards, 
many of them first developed for the 
Apple II. Xcalibur Computers Ltd., 
based in Northampton, has provided 
the BBC microcomputer, manufac- 
tured by Cambridge-based Acorn 
Computers Ltd., with an extension 
backplane that plugs into its 1-MHz 
bus expansion socket and gets power 
directly from its auxiliary connector. 

The backplane has five expansion 
slots that accommodate Apple I/O 
and expansion cards. Moreover, it 
further extends the machine’s perfor- 
mance with 64-K bytes of random- 
access memory. 

As an Apple dealer, Xcalibur was 
positioned to see the potential of 
such an offering. Says Jeff Barringer, 
the Northampton company’s manag- 
ing director: ‘““A major reason for the 
success of the Apple Il—over 2 mil- 
lion of which have been sold world- 
wide—has been its backplane, into 
which it is possible to plug an incred- 


6E 


ible range of I/O and expansion facili- 
ties. We found many customers who 
would say ‘wouldn’t it be nice if we 
could do the same for the BBC M1- 
crocomputer,’” which is cheaper 
than the Apple and has nice graphics 
and networking facilities. So Xcali- 
bur has developed this backplane to 
help sell a range of I/O cards, both 
for the Apple and for the BBC. 

Typical cards already available in- 
clude converters, multiport commu- 
nications, multichannel counters, 
graphics processors, calendar/clocks, 
plotters, digitizers, bar-code wands 
and other readers, and parallel inter- 
faces. These and other expansion 
cards can be taken off the shelf, 
plugged directly into the backplane, 
and run directly from BBC Basic or 
machine code. The Apple’s I/O ad- 
dresses are memory-mapped into de- 
fined addresses on the BBC, which 
can then drive the cards through Ba- 
sic commands or assembler. 

All Xcalibur Apple I/O cards are 
compatible with the BBC machine 
and documented in the manual. For 





those who are using personal com- 
puters to run laboratory setups, an 
alternative approach is to interface 
the computer through an ITEEE-488 
interface, but Barringer says that the 
protocols and software needed to op- 
erate such a configuration are not 
easy to implement. When a bus ex- 
tension card is used, control routines 
can be written with simple Basic 
peek and poke instructions. 

Xcalibur Computers Ltd., Spencer House, 3 
Spencer Parade, Northampton, England 
NN1 5AB [Circle 442] 


Hand-held meter performs 
group power measurements 


The wideband level PM-40 meter, 
designed as a maintenance instru- 
ment for use on telephone-, data-, 
and sound-transmission equipment, 
expands its maker’s range of hand- 
held measuring instruments. The 
unit has a frequency range from 30 
Hz to 120 kHz, which suits it for 
basic group power measurements. 
The built-in level generator, with a 
fixed signal of 820 Hz at —10dB/dBm 
from a 600-() balanced output, per- 
mits measurements on unoccupied 
channels or looped circuits. Ease of 
Operation, accuracy, robust construc- 
tion, and battery operation make this 
an ideal measuring set for mobile ser- 
vice and fault-finding on communica- 
tion systems, the company claims. 
Available from stock, the meter sells 
for 1,800 DM on the German market. 
Wandel & Goltermann GmbH, P. O. Box 45, 
D-7412 Eningen, West Germany [Circle 450] 


Video interface is available 
for HP pocket computers 


The PAC Screen Graphic Video Unit 
is billed as a video interface for Hew- 
lett Packard’s H-75 and H-41 pocket 
computers. It connects to the HP In- 
terface Loop, appearing on the loop 
as two logical devices—a text inter- 
face and a plotter. 

In text mode, the unit displays 80 
columns by 24 rows; in the graphics 
mode, the resolution is 512 by 256 
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pixels. The syntax for the graphics 
instruction set is based on the HP 
Graphics Language and is a subset 
of the HP plotter HP-7470A, so soft- 
ware compatibility is no problem; the 
unit can even use the HP-41 plotter 
module with few restrictions. 

As an additional benefit, the PAC 
Screen Video Unit can interface di- 
rectly to any printer that has Cen- 
tronics-type input, without requiring 
an additional interface. If an Epson 
printer is used, the graphics screen 
can be dumped on paper; in most 
applications, a plotter will not be 
necessary. 

PAC Hardware GmbH, Keithstrasse 26, D- 
1000 Berlin 30, West Germany [Circle 444] 


Interface monitor can display 
10 or 11 bits of data 


The RSM1-8, a monitor for RS-232- 
C and V.24 interfaces, indicates 10- 
or 11-bit-long sequences of a trans- 
mitted character on the transmit or 
receive lines. Depending on the oper- 
ational mode, the monitor can dis- 
play the first or the last word of a 
transmission. 

This allows an uncomplicated pre- 
sentation of the condition of the 
transmission equipment, the integrity 
of the data, and the transmission 
rate. Two 25-pole plug connectors al- 
low looping an RS-232-C serial sig- 
nal for parallel operation with a data 
terminal. The baud rate may be set 
within a wide range of 50 to 19,200 
b/s. The word length can be set at 7 
or 8 bits. Power supply is provided 
by a built-in battery or nickel-cadmi- 
um accumulator. 

S. Albrecht Elektronik, Und Nachrichtentech- 
nik, Ronystrasse 14, CH-6331 Hueneberg, 
Switzerland [Circle 448] 
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FEED-THRU EMI FILTER WITH SEMICONDUCTIVE CERAMIC CAPACITOR 


NOISE ELIMINATION TO 15GHz 
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USED FOR CONVERTERS FOR SATELLITE BROADCAST RECEIVERS | 


The NFT403 II-type EMIFIL® is a thru- -type EMI filter that 
eliminates noise from 40MHz-15GHz. It has a built-in semicon- 
ductive ceramic capacitor and it operates extremely well from 
—55 to +125°C, making it very effective in outdoor SHF 
converters. 
USES : Converters for satellite broadcast receivers, car telephones, micro- 
wave relays, measuring equipment, and other electronic appliances. 
Specifications (NFT403) 
Rated voltage : 50VDC, Test voltage : 125VDC, Rated current : 7ADC, 
Resistance : 0.019, Insulation resistance : 500MQ min., 
Insertion loss : 10dB=10MHz, 40dB—=40MHz, 60dB=100MHz, 

70dB= 1GHz/10GHz 
Specifications (DFT304) 
Operating temperature range : —55° to +125. 
Rated voltage : 5OVDC, Test voltage : 125VDC, Rated current : 7ADC, 
Capacitance value : 3300pF —20% to +80% 
Capacitance temperature characteristics : + 22% (— 25° to+ 85C) 
Insulation resistance : 1000MQ min. 
Insertion loss : 40dB=1GHz, 60dB=5GHz/10GHz 


ELIMINATING EMI FROM SHF BANDS 


EMIFIL 


acide elimination technique, 
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3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
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Put your advertising in front of the eyes of the 
Engineering Managers who authorize purchases 
and directly influence their company’s buying 
policies. 3 

Do it while they access industry develop- 
ments in Electronics Magazine. The perfect place 
for your message. 

Important people read the best editorial. 
That’s the difference between Electronics and the 
rest of the field. Electronics delivers the top of the 
buying pyramid. 

Controlled circulation publications would 
have you believe every company consists of en- 
gineers who are all buying agents. Electronics 
gives you the portion who really are. That makes 
Electronics the best media buy in the business. 

What’s more, with Electronics you’re sur- 
rounded by a selling environment where the 
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6% of Engineering 
Managers who buy, use 
Electronics to assess 
industry developments. 











Source: Crossley Surveys, Inc. 


most respected editorial creates the mind-set 
your products need. An environment that maxi- 
mizes your message. 

And because Electronics targets the opinion 
leaders and decision makers at the top of the 
buying pyramid that means sales. In the final 
assessment what Electronics does best is sell. 


JANUARY 13, 1982 


Minicomputer matches mainframe throughput/ 155 
Extending local networks with microwave links/ 164 
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: ACTUAL SIZE 
LVS-S5851A LBO-S861A 
PAL VECTORSCOPE 625 LINES PAL'SECAM WAVEFORM MONITOR 


FULL LINEUP OF VIDEO SIGNAL INSTRUMENTS 


has a line-selector function that can measure VITS 
Vertical Interval Test Signal) and VIR (Vertical 














Interval Reference) signals. 


The Vectorscope has a built-in marker that 





indicates the magnitude of a phase and an The convenience of viewing both vector and 
amplitude, allowing precise measurements with waveform displays simultaneously gives you 
no-parallax reading error. The waveform monitor uninterrupted monitoring capability. 





2-6-33 Tsunashima-Higashi, Kohoku-ku, SUBSIDIARIES 


Yokohama 223, Japan LEADER INSTRUMENTS CORP.(U.S.A) PHONE:516-231-6900 
PHONE:045-541-2121 TELEX: J47780 JPLEADER — LEADER INSTRUMENTS(H.K.)LTD. PHONE:3-7212503 
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Honeywell MICRO SWITCH: 
Leadership over the years 


First snap-action miniature switch 

First modular lighted pushbutton 

First solid state proximity sensor 

First multi-light multi-function manual controls 
First solid state keyboard | 
First pressure transducer ona single chip 
First pushbutton with programmable display 


A total dedication to satis- 
fying customer needs makes 
Honeywell MICRO SWITCH 
what it is today: the world 
leader in sensing technology. 

Moreover, we have a long 
history of meeting customer 
needs through leadership 
in technology. Even before 
becoming a_ division of 
Honeywell in 1950, MICRO 
SWITCH had been a picneer in 
the sensing field. As early as 
1932 it invented the original 
snap-action switch to solve a 


temperature control problem 
in a chicken brooder. 
Over the last three decades, 
we have gone from strength to 
strength. Our lead in innova- 
tive, high-technology devices 
has been built by drawing on 
the vast resources of a parent 
company whose ~ annual 
spending on research and de- 
velopment tops $750 million. 
Expert, in-depth advice is 
freely available from our sates 
engineers who will advise your 
organisation on how the 





unrivalled resources of 
Honeywell MICRO SWITCH 
can satisfy every conceivable 
sensor need. 

For a leading edge on sen- 
sor performance, talk with 
Honeywell—the sensor con- 
sultants. 


Honeywell Europe S.A. 
Components Group 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 


Together, we can find the answers. 
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Analysis of technology and business developments 


IBM’s PC plans shaking up market 


A second-generation IBM PC may change the rules 
for compatibles manufacturers and users this fall 


As if its first Personal Computer 
hasn’t done enough to shake up the 
microcomputer industry, IBM Corp., 
Armonk, N. Y., appears ready to un- 
leash version two, a move that could 
again reshape the entire personal 
computer industry. Dealers have 
been told that IBM plans to ship a 
new computer product in the fall. 
This machine, says the usually well- 
informed cadre of IBM watchers, will 
be a multitasking version of the PC 
and will herald a new generation of 
IBM work stations. 

Although the original PC is less 
than three years old, it has taken 
command of the microcomputer rev- 
olution and spawned machines of 
many stripes. Most of them are PC 
compatibles, or look-alikes, running 
the growing body of software written 
to take advantage of IBM’s open 
architecture. 

Standard trap. Makers of the PC 
look-alikes contend that the PC II 
(which is not an official IBM product 
name) will have to adhere to the de 
facto standard that the PC created, or 
IBM will lose touch with its installed 
customer base. “The business mar- 
ketplace has voted absolutely in fa- 
vor of the PC standard, and it [the 
standard] is independent of IBM,” 
says Rod Canion, president of Com- 
paq Computer Corp., in Houston. 
Providing they can survive recent 
IBM price cuts of better than 20%, 
Compag and similar companies ex- 
pect to flourish under the umbrella 
of PC II much as they did under the 
PC—by providing better, or cheaper, 
imitations. 

In the brief but heady period of 
IBM-compatible manufacturing, 
knowledge of IBM’s strategy and op- 
erating systems has been the key to 
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by Clifford Barney, Palo Alto bureau manager 


many a successful business plan. But 
with PC II, times could get a lot 
tougher for the vendors of look- 
alikes. IBM has lately adopted a 
much more aggressive approach to- 
ward firms that have achieved PC 
compatibility through copying the 
PC’s basic input/output system. In 
addition, it is widely suspected that 
the PC II will have a proprietary op- 





Inc.’s Computer Systems Division executive 
vice president and general manager, sees 
little problem with any move IBM makes. 


erating system and even a propri- 
etary version of the Intel 80286 mi- 
croprocessor (see “An Intel connec- 
tion in IBM’s PC plans?’’, p. 84). 
For the record, IBM’s plans for the 
PC line do not seem to be targeting 
the compatibles manufacturers di- 
rectly. Implied in statements by IBM 
insiders is that PC II is planned to be 
essentially a vehicle for bringing all 
personal computing back into the 
world of minicomputers and main- 
frames, where IBM enjoys its greatest 
success. Such a move, if it works, 





will up the ante on the compatibles, 
forcing the competition into a new 
round—minicomputer- and main- 
frame-architec-ture compatibility— 
that few if any look-alike producers 
are currently equipped to fight. 

At a meeting of Canadian IBM 

data-processing-system users last fall, 
Susan P. Taylor, a senior market- 
support representative in the IBM In- 
formation Systems Group, said that: 
mw The introduction of the PC 3270 
and the PC XT/370 was the tipoff 
to IBM’s plans for mating the PC and 
host systems. 
m These products are merely the 
first of a series of PC-host systems 
that will make the PC the basic work 
station for text, graphics, image pro- 
cessing, communications, and voice 
input/output. “You won’t be able to 
keep up with all of the announce- 
ments that we will make,”’ she said. 
m The PC logic base will be the com- 
mon component for all programma- 
ble work stations. “All PC programs 
that run on one can run on all of 
them, whatever user class it may be 
in and whatever the package may 
look like,’’ she added. 

The new role of the PC signals the 
end of an IBM tradition of “‘one dis- 
play, one job,” Taylor said. Instead 
of a DisplayWriter for text, a 3270 
terminal for data, and yet another 
terminal for graphics, users will be 
offered one PC for all roles. 

Custom chips. She also hinted that 
PC versions of other IBM main- 
frames, such as the System 36, will 
be available. PCs can be adapted by 
changing the hardware or the soft- 
ware. The PC 3270, for example, 
represents a software solution: it 
now offers a software package with 
mainframe communications, win- 


83 





Inside the news 


dowing for one local connection and 
four hosts, plus two user scratch- 
pads. The PC XT/370 is a hardware 
solution: it has been enhanced with 
two Motorola 68000 chips, one 
plain vanilla and one customized to 
include the 370 instruction set [E/ec- 
tronics, Nov. 3, 1983, p. 47]. 

Other chips said to be in develop- 
ment will turn the PC into a Series 
1, a System 36, and a variety of 
other IBM hardware. (It is not a sim- 
ple process; delays on the special 
68000 chip have reportedly set the 
introduction of the PC XT/370 
back to January or beyond.) Such a 
system, Taylor continued, would 
link PCs and mainframes in any of 
several ways, mostly based on IBM’s 
System Network Architecture and 
Synchronous Data-Link Control ar- 
chitectures, but also including pri- 
vate branch exchanges and _ local 
networks. 

The software would not be limit- 
ed to PC-DOS but could also include 
AT&T Bell Laboratories’ Unix and, 
in the case of the XT/370, VM/CMS 
and other mainframe software. A 
system “hypervisor” could talk to 
all elements on the system. 

“We will have lots of choices,” 
Taylor said. ““We have the architec- 
tural base now. We will grow much 
faster than you can get those boxes 
in and understand them.” 

It seems a far cry from the origi- 
nal Personal Computer, intended for 
a single user. “People at Boca Raton 
[location of the Entry Systems divi- 
sion, where the PC was developed] 
aren’t too keen on what the other 
groups have done with the Pc, but 
there isn’t much they can do about 
it,” said Robert Katsive, an analyst 
for Gnostic Concepts Inc., a San 
Mateo, Calif., market research firm. 

Multitasking. The PC IJ, according 
to Katsive and other industry ana- 
lysts, will be a 286-based machine 
with multitasking and, eventually, 
multiuser capabilities. The first ver- 
sion of the machine could be out as 
early as September but will probably 
contain an 8086 microprocessor be- 
cause of a production crunch on 286 
chips. If it does indeed mesh tightly 
with other IBM systems, that will 
suit at least some members of the 
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look-alike community. 

“The PC was a shock to the 
world—especially to IBM,” says 
John Babbel, a puckish senior staff 
engineer at Mad Computer Inc., 
Santa Clara, Calif. “It’s about time 
we got rationality back.” 

Mad—for modular advanced de- 
sign—markets an advanced PC com- 
patible based on the Intel 80186 mi- 
croprocessor. It will run much PC 
software but by no means all of it. 

‘“‘We are not an IBM clone,” says 
founder and president John Nafeh. 
“We are not tied to IBM software. 
We designed our machine to sup- 
port knowledge and _ intelligence. 
However, we must have a subset of 
our machine that is compatible with 
an industry standard.” Makers of 
complete look-alike machines have 
to sell them 10% to 15% cheaper 
than IBM, and they cannot do that 
and still invest in research and de- 
velopment, Nafeh says. Mad prices 
its equipment as high as the PC. 

“We start with IBM compatibility 
and go our own way,” Nafeh says. 
“We will not cut prices; we will add 
features. We will remain compatible 
with the industry standard, which 
may be IBM’s and may not be.” 

Nafeh insists that Mad’s survival 
does not depend on what IBM does. 
“You have to look at the whole for- 
est, not the trees,’ he says. “IBM 
will take the right conservative solu- 
tion. What microprocessor they use, 
what operating system—these are 
the trees. They will influence our 
decisions. But the bottom line is 





coming up with something exciting 
and unique. That depends complete- 
ly on originality. You don’t go to 
the potluck empty-handed.’ Mad’s 
contribution, Nafeh says, will be in 
the areas of decision analysis, artifi- 
cial intelligence, and integrated soft- 
ware and hardware products. 

Compaq, the phenomenally suc- 
cessful start-up that recorded first- 
year revenues of $111 million, 1s 
sticking to its proven formula of 
compatibility with the PC standard, 
which Canion considers so _ well 
fixed that IBM itself can do nothing 
to change it. The big question, Can- 
ion says, is whether the next genera- 
tion of PC systems will deliver a step 
up in performance without sacrific- 
ing that compatibility. Compaq con- 
siders itself well positioned, since it 
has developed its own BIOS read- 
only memory to support software 
written for the Pc. Using that BIOS, 
Compaq has introduced a more 
powerful version of the PC built 
around the 16-bit 8086 microproces- 
sor [Electronics, June 14, p. 56]. 

A slightly different strategy has 
been adopted by Televideo Systems 
Inc., a Sunnyvale, Calif., firm that is 
essentially trying to sail under the 
range of IBM’s big guns with a series 
of compatible but less expensive or 
noncompetitive systems. Televideo 
makes a portable computer costing 
under $2,000 for a system with two 
390-K-byte disk drives; a 9-inch 
screen and 256-K of internal memo- 
ry; a midrange system that it will 
sell with a color monitor at the 


An Intel connection i in IBM’s PC plans? 


Although Intel Corp. claims more than 300 design wins—decisions by other | 
manufacturers to use one of its products—for its advanced, memory- protected | 
microprocessor, the 80286, the Santa Clara, Calif., semiconductor company _ 
will not confirm if one of those designs is intended for the next version of the 
IBM Corp. Personal Computer. If it is not, however, the entire corps of IBM — 
watchers will be proven spectacularly wrong. It is a given that the PC II will be 


built around the 286. 


Announced early in 1982, this complex one incorporates a pipelined 
processing scheme by which instructions may be fetched, decoded, and _ 
executed in parallel, giving it a performance capability up to six times that of the | 
8086 at the same clock speed. It can address 16 megabytes of real memory 
and has on-chip memory management that allows it to address a gigabyte of 
virtual memory. And most important for multiuser applications, it incorporates 
four levels of memory protection, keeping individual users’ data separate. . 

The 80286 operates in two modes. In real mode, it functions like a faster — 
8086, accepting all 8086 software. In protected mode, virtual memory and 
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same price IBM charges for mono- 
chrome; and what it calls a personal 
minicomputer, containing a 186 mi- 
croprocessor, a 46-megabyte Win- 
chester disk drive, and eight RS-422 
ports, to which a number of PC- 
look-alikes can be attached. “Our 
niche in the computer business is 
the small-business, single-user desk- 
top system that can grow to a mul- 
tiuser system,” says executive vice 
president Frank Zurcher. 

Protected. This market, he says, is 
immune to IBM manipulations. “If 
they leave the PC II architecture 
open, they still have to find their 
own niche,” he points out. “If they 
close it, that will be a great opportu- 
nity for us—IBM has created a mam- 
moth base for the Pc. If they add 
new features to the operating sys- 
tem, they must let the old programs 
run on it; and if it is compatible 
with the old installed base, we will 
be able to provide the same new 
functions in the time it takes IBM to 
get the product to market.”’ 

The smaller companies seem will- 
ing to yield the large office-system 
marketplace to IBM. “IBM is devel- 
oping a PC family that will fit into a 
group of products, with communica- 
tions capability, linked to its in- 
stalled mainframe base,’’ points out 
Maxwell Steinhart of Creative Strat- 
egies Inc., a San Jose, Calif., market 
research firm. “IBM will add features 
that make it increasingly difficult 
for outside-PC products to interface 
with that installed base. If you can 
get the 370, System 43, and System 





38 on a desk—plus the local pro- 
cessing power of the 80286—that’s a 
much better business solution than a 
bunch of stand-alone products that 
also happen to run IBM software.” 

Consultant Richard Dalton of 
keep/track, a San Francisco office 
automation firm, agrees that soft- 
ware compatibility is not the issue 
with the Pc II. ““They could no more 
change the PC standard than they 
could get out from under the 360 
operating system,” he states. ‘‘IBM’s 
basic interest is in its installed cus- 
tomer base. The new PC will be an 
engine to serve this base.” 

The one-time rush to microcom- 
puters running VisiCalc has reversed 
into a movement toward mainframe- 
oriented environments in which the 
PC is the basic work station, Dalton 
adds. As long as the economy 
grows, the existing accounts will 
grow with it. 

Meanwhile, the PC look-alikes are 
still looking for new markets. Phoe- 
nix Software Associates Ltd., of 
Newton, Mass., has begun selling an 
IBM BIOS emulator that will allow 
most 8088- or 8086-based machines 
to become compatible with the PC. 
Phoenix insured its BIOS against 
copyright infringement and prices it 
at $100,000, according to president 
Neil Colvin. Despite the maturity of 
the PC market and the impending 
release of the PC II, Phoenix has li- 
censed six new manufacturers, Col- 
vin says. The PC II may find that the 
old Pc isn’t ready to fade away just 
yet. 


_ IBM okey turn up an a ‘customized | version oO the 80286 that. on at 
~ outperform the standard version. The customizing mechanism could be | 
oe access to ile ~ instructions not available to ordinary customers. a : 





cic orders. Production this year will be i in the hundreds of thousands — 
@ company says, and in the millions in 1985. Siemens has been — 
1as a second source and will come on line next year; Commodore and _ 






Sanyo have also reportedly been licensed to make 80286s for internal 
consumption. As for as Intel itself, it’s not saying whether IBM has been 


granted such a license. 
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Order your copy today for 
the industry’s most often- 
used directory: 


@ It’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages) 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@® Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 

@® Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

@ Instant referral to 
company's advertisements. 

@ Offers FREE current catalog 

retrieval service (approx. 1300 

catalogs) 


Price: $40 


Send order with payment to: 

Regina Hera 

Electronics Buyers’ Guide 
1221 Avenue of the Americas or 
New York, NY 10020 PHL 
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Wherever you are in this world, whatever your 
specialty... ELECTRONICS magazine's exclu- 
sive worldwide, international coverage of elec- 
tronic technology and business guarantees that 
our subscribers are the first to know precisely 
what's happening...when it’s happening.. .re- 
gardless of where it’s happening. 


From San Francisco to Tokyo, Moscow to Tel Aviv, 
only ELECTRONICS covers the fast-paced 
Changes taking place in today’s world of elec- 
tronic technology. Our overseas editors don't 
travel to where the news is breaking, they live 
and work there. They examine and interpret 
every significant technological and business 
development on the international electronics 
scene to make sure our subscribers not only 
keep pace...but keep on top. 


You owe it to yourself and to your career to find 
out why nearly 100,000 of your professional col- 
leagues in 127 different countries explore the 
world of Electronics on a regular basis. Devote 
one hour of your reading time every two weeks 
and well broaden your dimensions in ways that 
no one else can. We'll Keep you current on what’s 
going on in the technology. 


To start your subscription to ELECTRONICS 
send in the subscription card found in this 
magazine. Or, write directly to Subscription De- 
partment, ELECTRONICS, McGraw-Hill, 1221 
Avenue of the Americas, New York, N.Y. 10020. 
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For the manager who is serious 
about improving product quality and. 
lowering production costs... 











HP imtroduces the Q-STAR network 


Move into the age of computer in- 
tegrated manufacturing with HP board 
test systems and HP’s exclusive 
Q-STAR network. 

Q-STAR (Quality Systems for Test, 
Analysis and Repair) is an integrated ap- 
proach to solving your manufacturing 
test problems when your requirements 
call for more than just a test system. 
Analysis of the test data provides infor- 
mation you can use to solve your manu- 
facturing process problems. 

With the HP 3065 Board Test System, 
you can test your complex analog/digital 
PC boards. HP’s Q-STAR network gives 
you detailed process data to help fine 
tune your entire manufacturing and 
assembly process. You can use this infor- 
mation to smooth out your production 
process as well as greatly increase your 
product quality. Use Q-STAR to identify 
chronically bad parts and subassemblies. 
Search out the weaknesses in the build 
procedure. Minimize product rework. 
Control production costs and boost pro- 
duct quality by maintaining tighter, 
more informed control of the pro- 
duction cycle. 

In addition, HP paperless repair soft- 
ware provides automation of your repair 
process, speeds the repair and provides 
insight into what actually happened, per- 
mitting rapid identification of subtle 
manufacturing process problems. 


Improving Product Quality. 


With HP’s Q-STATS and paperless 
repair software (part of the overall 
Q-STAR system), you can get manage- 
ment, utilization and process yield 
reports to help you reduce inventory and 
improve your process. To provide a total 
solution to your testing problems, HP 
offers this capability as a standard no- 
charge feature of the HP 3065 Board Test 
System. Plus, by taking advantage of 
Q-STAR’s compatibility with HP’s much 
larger Manufacturer’s Productivity Net- 
work (MPN), you have a powerful set of 
tools for increasing product quality. 


Lowering Production Costs. 


The HP 3065 Board Test System pro- 
vides the highest throughput possible to- 
day. That means your test backlogs 
become significantly reduced. Get your 
new products into production faster with 
the new HP CAD-VANTAGE software. 
A vital component of the HP Q-STAR 
network, this software automatically 
links any CAD database to an HP 
3065, freeing you from laborious manual 
entry of board topology. Once your 
CAD data is transferred, HP’s advanced 
IPG-II test program genera- 
tion package lets your 
engineers produce efficient 
test code. For greater respon- 





siveness to increasing production sche- 
dules, each HP 3065 controller can sup- 
port up to six configurations including 
three test heads, six development and 
repair stations, or a combination of 
your choice. 

With the HP Q-STAR network, you 
can improve product quality while lower- 
ing production costs. 

Hewlett-Packard provides a complete 
line of board test systems, featuring a 
wide selection of capabilities and prices 
to satisfy most production test applica- 
tions. To find out more, contact your 
local HP field office listed in the 
telephone directory white pages. Ask for 
the electronic instruments department. 
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Inside the news 


Computer-aided design 


Design show highlights two major trends 


CAD/CAE moving toward design and simulation on work station 
as vendors and users sign design agreements 


Most of the 4,000 people who at- 
tended last month’s Design Automa- 
tion Conference came away with two 
impressions. First, it’s not easy to get 
a hotel room or to rent a car in 
Albuquerque, N.M. Second, two 
long-standing trends in the comput- 
er-aided-design and -engineering in- 
dustry are getting stronger. The first 
of them is the move away from sim- 
ple schematic capture using software 
graphics packages and toward the ac- 
tual simulation and testing of large 
integrated circuits right at the work- 
station level. The other is an evolu- 
tion toward agreements between ven- 
dors of CAE equipment and the de- 
signers who use their products. 

The major part of the show traffic 
passed through the booths of the Big 
Three: Daisy Systems Corp., Santa 
Clara, Calif.; Mentor Graphics 
Corp., Portland, Ore.; and Valid 
Logic Systems Inc., Mountain View, 
Calif. Some industry analysts com- 
pared the three to rival filling sta- 
tions, each occupying a different cor- 
ner of a busy intersection and profit- 
ing from the attention generated by 
the competitive environment. 

But that sanguine view is not held 
at all unanimously. As Laura Canig- 
liaro, of Prudential-Bache Securities 
Inc., sees it, intense marketing efforts 
will soon begin to make one compa- 
ny dominant over its rivals. At the 
same time, a move toward standard- 
ization, which is more or less instinc- 
tive throughout the electronics indus- 
tries, will force at least some up-and- 
coming players out of the game. But 
some of the outfits now getting into 


Together. Major manufacturers of computer 


hardware team up with CAE software writers 
for an integrated design package. 
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by David M. Weber, /ndustrial & Consumer Editor 


CAD/CAE can easily absorb any ini- 
tial losses because their other opera- 
tions are so solvent. 

At the conference, it was hard to 
imagine any established work-station 
manufacturer going out of business 
soon; the demand for low-cost mod- 
els has been increasing by as much 
as 30% a quarter. Gerard Langeler, 
vice president for marketing at Men- 
tor, sees the CAE environment as a 
“win-win situation, where [at least 
for the time being] there’s room for 
any serious player.” 

Langeler believes that in a few 
years, engineers will not take jobs in 
shops that do not have a powerful 
CAE capability right at the desk, be- 
cause so much training will be based 
on work stations. “As the price for 
CAE equipment offering full fault 
simulation and testing begins to drop 
through the $50,000 mark, work sta- 
tions will be virtually everywhere,” 
he adds. 

Accordingly, Mentor sees _ itself 
primarily as a service company that 
must operate in an environment 


where the baseline technological 
characteristics of CAE machines may 
not differ very much from one manu- 
facturer to another. Instead, success 
or failure will be determined by how 
well the CAE suppliers can tailor 
their product to end users. 

This point was emphasized by Pe- 
ter Richmond, marketing manager 
for semicustom products at Mostek 
Corp., Carrollton, Texas. In explain- 
ing Mentor’s support agreement with 
Mostek, Richmond points out that 
“from the early days of MOS, it was 
evident that this was a technology 
that lent itself to custom designs. 
Mostek is just getting into gate ar- 
rays, and Mentor’s Cadisys package 
had the physical-design capability we 
needed.” Perhaps the major financial 
issue at the conference was the ten- 
dency of CAE vendors to sign support 
agreements with end users and hard- 
ware suppliers. 

Jack Liskear, marketing vice presi- 
dent at Valid Logic Systems, de- 
scribed his company as “selling de- 
sign solutions rather than hardware.” 
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Like a majority of the other market- 
ing people at the show, Liskear felt 
that the most dramatic growth in 
CAD/CAE would come not from im- 
proved work-station design but rath- 
er from offering the most compre- 
hensive support package to users. 

Liskear’s comments were echoed 
by Glen Miranker, Valid Logic’s di- 
rector of engineering, who spoke of a 
“trend toward standardization in 
HDL [hardware description language] 
that will permit an interchange in 
the description of logic diagrams be- 
tween work stations from different 
manufacturers.” Miranker likened 
this development to what happened 
in the personal computer industry, 
where one software manufacturer 
might have several nonexclusive 
agreements with any number of 
hardware suppliers. 

Valid Logic’s agreements include a 
five-year license arrangement with 
Teradyne Inc., with the Boston soft- 
ware house supplying Valid Logic 
with the right to sublicense and sup- 
port its Lasar Version 6 simulation 
software on Valid’s engineering work 
stations and host systems. 

Perfect marriage. According to 
Jeff Hotchkiss, manager of the newly 
formed Design and Test Automation 
Group at Teradyne, “This is the first 
[AT&T Bell Laboratories’] Unix im- 
plementation of Lasar software, giv- 
ing us a strong product entry in the 
design-engineering market. Tera- 
dyne’s strength, historically, has been 
in ATE [automatic test equipment] 
and logic simulation for test-program 
generation. Valid is a leading suppli- 
er of CAE hardware and software. By 
linking two organizations with 
strengths in both these areas, we see 
this agreement as a major step to- 
ward integrating design and test.” 

Frank Lynch, Valid Logic’s direc- 
tor of product marketing, spoke of 
CAE as a “‘service-intensive product”’ 
by its very nature: design engineers 
have to develop new circuits con- 
stantly and need reliable support 
from the vendor who sold them their 
design equipment. For the same rea- 
son, Lynch says, “there won’t be 
much of a future in the industry for 
those vendors who merely offer sche- 
matic-capture programs with limited 
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simulation and fault-checking capa- 
bility.” Even if a designer spends 
“two thirds of his time writing re- 
ports and scratching his head, he’s 
still going to need a product that can 
grow with his design tasks.” 

Daisy Systems Corp., the sales 
leader of the Big Three—$41.2 mil- 
lion in the last four quarters, versus 
$38 million for Mentor and $23.1 
million for Valid Logic—‘“‘wants to 
supply the front end to the design 
system,” in the words of Harvey 
Jones, senior marketing vice presi- 
dent. At the conference, Daisy em- 
phasized that its new Personal Logi- 
cian software—running on an IBM 
Corp. Personal Computer XT under 
PC-DOS—is not to be likened to the 
schematic-capture packages also 
touted as running on the PC. 

Crippling move. Jones says that 
“while the attraction of another use- 
ful application for a machine that is 
already sitting on many engineers’ 
desks is a valuable selling point, a 
company that has to rely on other 
CAE systems to take an engineer’s de- 
sign beyond the front end has al- 
ready crippled itself in the market.” 
Daisy, by contrast, is using its own 
application-specific hardware to han- 
dle the aspects of CAE that require 
power beyond the front end, includ- 
ing simulation and physical design. 

Thus, the Personal Logician sits 
on the same Ethernet as Daisy’s 
more powerful MegaLogician and 
Gatemaster work stations. Daisy’s 
thinking, as Jones puts it, “is to 


spread CAE capability more broadly 
across engineering-design teams.” 

To that end, the Sunnyvale firm 
has entered into a value-added resell- 
er agreement with IBM, which will 
supply computational hardware, in- 
cluding its PC line. Daisy will config- 
ure the machines with CAE software 
and support entry-level equipment 
with more capable packages should 
the end user so desire. 

IBM, of course, surprised no one by 
refusing to discuss the extent of its 
involvement in CAD/CAE. The com- 
pany is presumed to have a spectacu- 
lar in-house design capability but has 
so far shown no great willingness to 
release it to the wider market. Digi- 
tal Equipment Corp. [Electronics, 
June 14, p.56] and Control Data 
Corp. [Electronics, June 28, p. 52] 
use the opposite strategy. 

Other agreements announced at 
the conference included one between 
AT&T and Omnicad Corp., of Fish- 
ers, N. Y. AT&T will supply its new 
3B2/300 desktop computer; Omni- 
cad will develop CAE software and 
sell the whole package. Neither party 
seeks exclusivity. V.I. Gundanna, 
systems engineer at AT&T’s Comput- 
er Systems division, called the agree- 
ment the first of many, and Omnicad 
sees matters in the same way. Mi- 
chael Sohn, marketing vice president, 
speaks of his company “vigorously 
pursuing VAR [value-added reseller] 
licensing agreements with other ma- 
jor computer manufacturers and 
turnkey CAD/CAE system users.” LL 





see it only as the front end in a total CAD/CAE system. 
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Inside the news 


Consumer 


Video-disk market finds success elusive 


Pioneer and a few others are still trying, 
but future looks grim for once-promising video-disk players 


Video-disk players, once projected 
by their makers to grab a healthy 
chunk of the home-entertainment 
market, may instead end up as curi- 
osity pieces in science museums—ex- 
amples of a fine idea that didn’t sell. 
The sad truth is that since the intro- 
duction of video-disk technology, it 
has been swamped by a flood of sales 
for video cassette recorders. 

And the waters show no signs of 
ebbing: some 7 million video cassette 
recorders will be sold this year, com- 
pared with just 225,000 video-disk 
players. Next year, according to the 
Electronics Industries Association/ 
Consumer Electronics Group, 8 mil- 
lion video cassette recorders will be 
purchased, compared with only 
100,000 video-disk players. 

“It’s hard to consider 
this an especially viable 
business, given the com- 
petition from VCRs,” ob- 
serves Raymond __L. 
Boggs, a consultant with 
Venture Development 
Corp., a market research 
firm in Wellesley, Mass. 
Declares Joan de Regt, a 
senior consultant at Inter- 
national Resource Devel- 
opment Inc., located in 
Norwalk, Conn., ‘‘Video 
disk [players] could re- 
vive in a couple of niche 
areas, such as home 
games and other comput- 
er-interface applications, 
but it will never be a 
mass consumer item.” 

Such dire observations 
are backed by recent his- 
tory. One by one, makers 
of video-disk players have 
completely dumped or 
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by Wesley R. Iversen, Chicago bureau manager 


significantly deemphasized the tech- 
nology. The latest, RCA Corp., New 
York, jettisoned its capacitive elec- 
tronic disk (CED) video-disk-equip- 
ment business last April, after pour- 
ing some $200 million into the ven- 
ture. That leaves Pioneer Video Inc., 
with its laser-based system, as the 
last major U.S. proponent of con- 
sumer video-disk hardware. 
Confident. For its part, Pioneer, in 
Montvale, N.J., is maintaining a 
confident posture. The firm launched 
a $2.5 million TV, radio, and print 
advertising campaign in May to pro- 
mote its LaserDisc product line, and 
it is counting on several new hard- 
ware and software features to boost 
its current base of about 125,000 
players. These include a new short- 


\S 





play 8-inch-disk format (convention- 
al disks are 12 in. in diameter) de- 
signed to capitalize on the current 
rage for music video. Offering up to 
20 minutes of playing time per side, 
the disks will sell for $10.99; 12-in. 
disks range in price from $19.95 to 
$59.95. The first Pioneer 8-in.-disk 
titles, available in September, will 
feature such popular artists as David 
Bowie; one hundred titles are plan- 
ned by year’s end. 

“Videotape can’t compete in this 
[music-video] area, in terms of price, 
quality, and ease of use,” maintains 
John Talbot, the firm’s vice president 
of marketing. The new disks will 
play on Pioneer’s $599 LD-660 and 
its $799 LD-700 home video-disk 
players but can also play on Pio- 
neer’s new video jukebox, 
set for shipment this fall. 
Aimed at commercial es- 
tablishments, such _ as 
bars, clubs, and restau- 
rants, the $7,000 coin-op- 
erated jukebox can han- 
dle as many as 60 of the 
8-in. disks. It includes in- 
puts for multiple micro- 
phones as well as an am- 
plifier and a mixing pan- 
el, so that a user will be 
able to substitute his 
voice for the voice of the 
lead singer. 

In an attempt to trans- 
port to this country what 
is called Karaoke (empty 
orchestra), the sing-along 


On the charts. Pioneer hopes 
for a hit with its new laser-disk 
video jukebox, unveiled at the 
Consumer Electronics Show in 
Chicago early last month. 
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fad that has become popular in Ja- 
pan, Pioneer will offer a series of 
special 8-in. disks, priced at $14.95, 
that feature musical accompaniment, 
with the lead singer dropped out and 
character-generated lyrics on the bot- 
tom of the screen to lead patrons 
through the song. For the home mar- 
ket, the firm is introducing a $1,200 
expandable monitor, the SD-25, that 
can accommodate a $70 Karaoke 
module with a reverberation amplifi- 
er and microphone hookup that can 
be used with a home LaserDisc play- 
er. Other SD-25 options include a 
$150 tuner module for receiving TV 
signals and a $70 RGB module for 
home- or personal-computer hookup. 

Persevering. Pioneer’s Talbot will 
not predict LaserDisc player sales. 
But at North American Philips Con- 
sumer Electronics Corp., officials 
project industry sales of about 65,000 
laser-based players this year. The 
Knoxville, Tenn., firm is persevering 
in the consumer business by selling 
laser-based video-disk players under 
the Magnavox and Sylvania brand 
names, but it is maintaining a low 
profile. Additional U.S. sales this 
year will come as dealers close out 
the discontinued RCA line. Including 
about 40,000 players ordered on a 
last-chance basis by retailers follow- 
ing the RCA announcement, about 
750,000 CED players are expected to 
be in the field by year end. Both RCA 
and CBS Inc. have pledged to support 
this base by continuing to manufac- 
ture CED disks. 

At RDI Video Systems Inc., Carls- 
bad, Calif., marketing vice president 
Paul Anderson maintains that the 
problem with consumer video-disk 
sales is a failure by vendors to pro- 
mote their random-access capabilities 
for interactive applications. RDI in- 
tends to remedy that situation with 
Halcyon, a home-entertainment sys- 
tem that relies on a Pioneer-supplied 
video-disk player controlled by an 
RDI-designed computer for interac- 
tive play. Though similar in concept 
to the company’s earlier hit video- 
disk-based arcade game, Dragon’s 
Lair [Electronics, Nov. 3, 1983, 
p. 62], the Halycon system offers in- 
creased sophistication, including 
voice-synthesis and -recognition ca- 
pabilities, giving the user the ability 
to interact with and control action 
on the screen. 
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With a suggested $1,999 list price 
(about $1,250 for consumers who al- 
ready have a LaserDisc player), the 
Halycon system is set for rollout in 
five major metropolitan markets in 
September. At least three software 
adventure games based on either a 
film or animation will be available at 
first, priced at $80 to $100 each, 
with three more promised by the end 
of the year. Despite Halcyon’s ability 
to double as a linear playback ma- 
chine for both 12- and 8-in. laser 
video disks, some industry observers 
believe the pricing is too high. But 
Anderson contends that response has 
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been overwhelming since the product 
was introduced last month; he ex- 
pects 1984 unit sales to be in the 
thousands. 

This fall, Pioneer will also begin 
selling an interface adapter, priced at 
$250, to allow LaserDisc to link up 
to a home computer for interactive 
applications. The firm has no plans 
to offer software for that market, 
however, but will instead rely on 
such third-party firms as RDI and on 
home hobbyists, Talbot says. The in- 
teractive applications portion of the 
market “has the potential to grow 
dramatically,” he adds. LJ 
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Letter from Belgium 


Two cultures advance IC education 


In a land that produces no integrated circuits, 
students learn IC design and fabrication at rival universities 


In a country where there is no vol- 
ume production of integrated cir- 
cuits, it is surprising to hear electri- 
cal engineering students discussing 
details of an 8-bit complementary- 
MOS microprocessor they are design- 
ing and later will fabricate. But such 
high-technology conversations do 
take place in classrooms at Belgium’s 
Université Catholique de Louvain 
(UCL) and at the Katholieke Univer- 
siteit Leuven (KUL), its Flemish sis- 
ter institution just 20 kilometers 
away. 

Professor Paul Jespers, who heads 
the program in IC fabrication at the 
French-speaking UCL, admits that 
the commercial value of this particu- 
lar project is “nil.” But he is quick 
to point out the educational value of 
the work, noting that when the stu- 
dents began the design, at the begin- 
ning of the school year, 
in September, they had 
only the foggiest idea of 
what an arithmetic and 
logic unit was. 

Even if the processor 
never ends up driving a 
computer, the project is 
still more than an exer- 
cise in simple design the- 
ory. Before the year is 
out, the students. will 
have seen masks generat- 
ed for the chip and a sili- 
con realization in the uni- 
versity’s own 3-micro- 
meter C-MOS process. At 
neighboring Leuven, the 
electrical engineering de- 


Higher learning. Rooftop an- 
tennas aid study of communi- 
cations at the Universite Cath- 
olique de Louvain. 
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by Robert T. Gallagher, Paris bureau manager 


partment is striving to get its C-MOS 
technology down to an impressive 
1.25-uwm geometry. 

The existence of the two programs 
is all the more eye-opening consider- 
ing the dearth of European engineer- 
ing schools with their own IC-pro- 
duction facilities. Although there is 
an extensive program in West Ger- 
many, at the University of Aachen, 
no such arrangement exists in either 
France or Italy, countries with com- 
ponents houses that are active in the 
international market. 

Singular problem. Although the 
languages of the two schools differ, 
Université Catholique de Louvain 
and Katholieke Universiteit Leuven 
have precisely the same meaning, 
Louvain and Leuven being the re- 
spective French and Flemish names 
for the same city in central Belgium, 


about 30 km east of Brussels. The 
very existence of two names for the 
same city is symptomatic of a singu- 
larly Belgian problem. The country 
is the homeland of fiercely chauvinis- 
tic peoples of both French and 
Dutch origins, the two groups having 
been in almost constant conflict for 
centuries. To that fact, however, tiny 
Belgium owes its prize of two world- 
class electrical engineering programs, 
each with about 200 students and 10 
faculty members. 

Belgian electrical engineering in- 
struction traces its origins back to 
the the founding of a professorship 
in electricity at the university in the 
Flemish-speaking city of Leuven as 
early as 1900. The clash of cultures 
ultimately led in 1964 to separate 
Flemish and French classes in all dis- 
ciplines, and in 1968, the original 
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Inside the news 


university was physically split apart. 
The UCL moved to its present site in 
the new city of Louvain-la-Neuve, in 
French-speaking Belgium, while KUL 
remained in Leuven. Each of the 
electrical engineering departments 
has since developed its own areas of 
specialization. 

In-house software. Besides their 
in-house IC production facilities, the 
two departments produce related 
software in house. Moreover, both 
receive government funding through 
the usual university channels, and 
they can also boast impressive lists of 
lucrative research contracts from in- 
dustrial companies and government 
agencies. Both, for example, do ex- 
tensive work for the European Space 
Agency, based in Paris. Other clients 
include Philips of the Netherlands, 
the Belgian subsidiary of ITT, and 
France’s Centre National d’Etudes 
des Télécommunications. 

Professors at both universities 
waste no time pointing out that stu- 
dents can only benefit from this 
“real-world,” as opposed to purely 
academic, environment. The proof is 
that graduating students are aggres- 
sively recruited by companies from 
all over Europe. Those specializing 
in IC production have little difficulty 
finding posts in neighboring France, 
Holland, or Germany, for example. 

A substantial research effort at 


S SS 


Biomedical. Belgium’s Kath 


UCL goes into telecommunications 
and microwave research. Professor 
André Vander Vorst, who heads up 
that department, explains that much 
of its work is in processing of data 
received from the European Space 
Agency’s orbital test satellite, which 
was launched in 1978. 

That project not only has high vol- 
ume but high visibility as well, evi- 
denced by a 4.6-meter parabolic an- 
tenna earth station perched on top of 
the building that houses the depart- 
ment. To make such work possible, 
the department developed its own 
transmission and reception circuits, 
as well as a minicomputer-driven 
command mechanism for orientation 
of the antenna. 

Other department projects include 
studies on atmospheric propagation 
and very specialized work on propa- 
gation in enclosed spaces leading to 
communications systems for use in, 
say, mines and tunnels. There are 
also activities under way in speech 
synthesis and recognition, as well as 
a project to transmit a standard TV 
signal in a 34-megabit-per-second 
digital channel, an impressive piece 
of signal compression based on bit- 
rate-reduction techniques. 

Most every student in the depart- 
ment at UCL, no matter what his spe- 
cialty, takes some instruction in mi- 
croelectronics, particularly the design 
and production of Ics. According to 
Jespers, the possibility of doing that 
on a more limited scale will be of- 





olieke Universiteit Leuven justly prides itself on its ambitious 


programs in biomedical training, C-MOS activity, and software development. 
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fered to engineering students at the 
other three French-speaking Belgian 
universities, in Brussels, Liege, and 
Mons. Next year, when these institu- 
tions have installed their own com- 
puter-aided-design facilities, UCL will 
serve as their silicon foundry. 

One of the KUL department’s most 
distinguished specialties lies outside 
the mainstream of electronics, in bio- 
medical applications. This activity, 
which is headed by Professor Wily 
Sansen, has run up a number of im- 
pressive successes, particularly relat- 
ed to stimulators and sensors that 
are designed to operate inside the hu- 
man body. 

Sansen’s department has produced 
a fully implantable system that per- 
forms all essential functions of mea- 
surement and stimulation in the hu- 
man body, as well as specialized sys- 
tems to offer limited hearing to the 
deaf through direct stimulation of 
the auditory nerves [Electronics, May 
17, p. 84]. In addition, the depart- 
ment has devised pressure, tempera- 
ture, and glucose telemetry systems; 
miniature force sensors to study mus- 
cle sensitivity; and an integrated 
pitch-control circuit for speech reha- 
bilitation. All of these systems are 
exceptionally demanding in terms of 
power consumption and packaging, 
the latter for the simple reason that 
they require the introduction of an 
alien substance into the human body. 

Solar split. Both universities have 
extensive activities in photovoltaic 
conversion but are going about them 
in different ways. At UCL, research is 
oriented toward small, single-crystal 
solar cells that approach the theoreti- 
cal limit for efficiency of such cells 
at about 20%. This level is achieved 
by beginning with a very high-grade 
material. 

The only snags are that a complex 
electromechanical device is required 
to keep sunlight focused on the cell 
through a concentrator lens, and that 
the material itself is expensive. But 
the researchers are confident that 
they can replace the tracking mecha- 
nism with a lower-cost, purely opti- 
cal configuration. 

At KUL, on the other hand, the 
emphasis is on a screen-printed poly- 
silicon technique aimed at finding 
the best tradeoff between efficiency 
and price. The department has re- 
ported about 10% efficiencies. LI 


Electronics/July 12, 1984 























@ OFFICES 


Hitachi Chemical Co.,Ltd. tice orice 





Taipei, Taiwan, R.O.C 
Tel: 5813632, 5613810. 
Telex: (785) 11806 HITELCH 
Singapore Office 

150 Orchard Road No. 09-09 
Orchard Plaza 

Singapore 0923 

Tel: 7348150 

Telex: (87) 38474 HCRSIN 





Tokyo 160, Japan. 

Tel: Tokyo (346) 3111 

Telex: J24379 (KASEI HIT) 
Cable: KASEI HITACHI TOKYO 































THE WESTON SOLUTION 


When you need to we 
those tough budge 
questions, the Min 
830 trimmer gives you 
the answers. This high 
quality *4” rectangular 
trimmer now costs only 
49¢ when purchased in 

uantities of 5,000. 

nd talk about value, 
the 830 stacks up with 


12 turns of 
adjustability, a %4 watt 


power rating at 70°C 
with a maximum 
operati mig vemberature 
of ns : and having a 
standard resistance 
EACH range of 10 ohms to 


2 megohm. 


With specs like these, 
at a price like that, it’s 
easy to see that 5,000 
830's are 5,000 
solutions. 





Weston Controls 

Archbald, Pennsylvania 18403 
Tel. (717) 876-1500 

Telex. 83-1873 

TWX 510-656-2902 


FAIRCHILD WESTON 





Tora (Ulan) elevae(=1 4 


Circle 166 on reader service card 





High sensitivity, High resolution, 
Excellent physical and electrical properties 
promise the new possibility, 


@ AFFILIATES 
Hitachi Chemical Company America, Ltd. 945 Concord Street, 
Head Office 
420 Lexington Avenue, New York, USA. 
N.Y. 10170, U.S.A. 

Tel: (212) 867-9810 

Telex: (230) 968122 HCA NYK 

West Coast Sales Office 

1333 Lawrence Expressway Suite 265 
Santa Clara, CA, 95051 

USA Dallas Tx. 75240 U.S.A. 
Tel: (408) 2442570 

Telex: (230) 172777 HCA WEST SUNTA 


Room No. 1406, Chia Hsin Bidg . 
HEAD OFFICE No, 1-1-2-chome, Nishishinjuku, Shinjuku-ku, No. 96. Sec. 2, Chung Shan Road N 

















@ HITACHI 


Hitachi Chemical Co.,Ltd. 











PL-1000 is a negative type photosensitive polyimide 
precursor composition having sensitivity in 250 ~450nm 
UV region. 

Sensitivity is as high as 7mJ/cm? without prejudice to film 
thickness. Further, 5m micro pattern can be formed with 
2.oum thick film, while cured film has high thermal 
decomposition temperature of 460°C. Since micro pattern 
of polyimide film can be formed without photoresist, 
PL-1000 suits for passivation and interlayer insulation 
films for various electronic circuits and super heat 
resistant photoresist. 


HITACHI PHOTOSENSITIVE 






























Hitachi Chemical Europe GmbH 
Immermannstr, 43 

D-4000 Dusseldorf 1 

West Germany 

Tel: (617) 879-0507 Tel: (0211) 350366 — 9 

Telex: 948-477 HQ FMH Telex: (41) 8588483 HCD D 


Boston Sales Office 





Framingham Ma. 01701 


Dallas Sales Office Hitachi Chemical Co. (Hong Kong) Ltd. 
1 Galleria Tower Suite S00 Park-in Commercial Centre (8th Floor) 
13355 Noel Road. 56, Dundas Street, Mongkok, Kowloon 
Hong Kong 








Tel: (214) 233-6083 Tel: 3-312608, 312618 
Telex: 795514 HQB DAL __ Telex: (80) 264504 HKHIT HX 








Circle 97 on reader service card 








Intelligent axis card 
brings new smarts 
to robots and 
automatic positioning. 


e Complete control of a DC servo stage. 
@ Uses input from encoders or interferometers. 
e Eliminates all electronic adjustments. 





ANORAD 
e Accepts simple commands from your host or Nuraber 1 
personal computer. mu iseison 
@ Allows fully coordinated multi-axis system (up tables. 
to 30 axes). 


A ANORAD 


110 Oser Avenue 
Hauppauge, NY 11788 
Tel: 516 -231-1990 

TWX 510-227-9894 


Let us tell you more. 







Circle # 167 for more information 
Circle # 168 for a product specialist to contact you 









CALLAN GOES 








Now you can get one Callan 
CD68kK CPU board for evalua- 
tion at the 250-unit price of just 
$1,295! 

The CD68K is a super-high- 
performance Multibus* CPU 
board based on the new lOMHz 
68010 microprocessor. It offers 
upward software compatibility 
with existing “SUN” family 
68000 IEEE 796 CPU boards. 

By using a high-speed P2 local 
bus, the CD68K gives you fast, 
dual-ported access to as much as 
2M bytes of memory. Complete 
with memory management, hard- 
ware refresh, and no wait states, 
the CD68K squeezes more 


98 Circle 98 on reader service card 





performance ou 
of the processor 
than ever before. 

There's more. 
The CD68K in- 
cludes four serial 
ports, one Centron- 
ics parallel port 
and a CMOS real-time clock/ 
RAM chip with battery backup 
interface. (Looking for an 8MHz 
68000 option? It’s yours at the 
evaluation price of just $942.50!) 

The CD68K from Callan. 
Overboard on smarts. Under- 
board on price. 

For more information contact 
Callan Data Systems, 2645 
‘lownsgate Rd., Westlake Village, 
CA 91361. (800) 235-7055. 

In California (805) 497-6837. 
TELEX 910 336 1685. 


Callan 


DATA SYSTEMS 


*Multibus is a trademark of Intel Corporation. 


Electronics/July 12, 1984 


Fast 64-bit chip set gangs up 
for double-precision floating-point work 


With one adder, four multipliers, and four six-port register files, 
a pipelined floating-point processor turns out a result every 120 ns 


By Fred Ware, Lyon Lin, Roney Wong, Bob Woo, and Craig Hansen, Weitek, Sunnyvale, Calif 


L] The engineering and sci- 
entific work stations used 
for such computation-in- 
tensive tasks as circuit sim- 
ulation, device modeling, 
and nodal analysis repre- 
sent only some of the mar- 
kets driving the demand 
for high-speed floating- He 
point processing. Along 
with the users of these 
work stations, people do- 
ing numerical analysis and 
digital signal processing 
are becoming increasingly 
aware of the advantages of 
working with  floating- 
point processors. 

To the small number of 
floating-point chip _ sets 
that have been developed 
to meet these number- 





improves the performance 
of both the 1064/65 and 
the 1032/33 floating-point 
processor sets. Used as an 
intermediate data-cache, it 
carries 32 words of 32 bits 

oy each, three read ports, and 
os three write ports. The 1066 

oo eee §€6©6WTINgS § full performance 
from the processors and 
makes the use of high- 
speed memory parts in the 
floating-point circuitry 
unnecessary. 

The design criteria es- 
tablished for the 1064/65 
called for speed to be the 
highest priority. This deci- 
sion led to 64-bit-wide in- 
ternal data paths and a 
144-pin package. With 
these wide data paths and 


crunching needs, Weitek is 
adding the 64-bit WIL 
1064 multiplier and WTL 


1.Adder and multiplier. The WTL 1064 multiplier and 1065 arithmetic 
and logic unit are n-MOS very large-scale integrated circuits in 144- 
pin-grid-array packages. The set, which includes a register-file chip, is 


a large assortment of func- 
tions and status outputs, 
the chip has a size that is 


1065 arithmetic and logic 
unit (Fig. 1). Offering a 
performance of up to 16 million floating-point operations 
per second, the 1064/65 set provides full support of the 
32-bit single-precision and 64-bit double-precision for- 
mats in Revision 10.0 of the Institute for Electrical and 
Electronics Engineers’ Standards Proposal No. 754. The 
two integrated circuits also process data in Digital Equip- 
ment Corp.’s F (single-precision) and D (double-preci- 
sion) floating-point formats and handle 32-bit 2’s-comple- 
ment integers as well. 

Compared with board-level products, the 1064/65 set 
offers high-precision floating-point arithmetic at about 
20% of the price. The set can replace several large cir- 
cuit cards with comparable performance. 

A little over a year ago [Electronics, May 19, 1983, 
p. 121], Weitek introduced a 32-bit floating-point chip 
set, the WTL 1032 multiplier and WIL 1033 ALU, 
which are available for operation at 5, 8, or 10 mega- 
flops. They have been designed into scores of systems. 

Another new chip, the WTL 1066 six-port register file, 
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configurable several ways for different levels of processing power. 


targeted to the upper 
reaches of manufacturabi- 
lity. In order to compensate for the large size, very 
conservative design rules were used to ensure high yield. 
In addition, extra precautions were taken to check de- 
sign-rule correctness. Dracula IC layout-verification soft- 
ware from ECAD Inc. of Santa Clara, Calif., was used for 
design- and electrical-rule checking. These computer-aid- 
ed-de-sign tools helped Weitek avoid costly and time- 
consuming errors. 


Standard n-MOS 


The 1064/65 set is designed in a standard 2-micro- 
meter n-channel-MOS process. The 1064 and 1065 mea- 
sure approximately 315 and 300 mils on a side, respec- 
tively. They are housed in standard 144-pin-grid-array 
packages with 100-mil pin-to-pin centers, which satisfy 
the trace tolerances of conventional printed-circuit 
boards. The 2.0-watt typical power dissipation per chip 
permits the use of forced-air cooling, commonly found in 
systems combining TTL and MOS. The chips’ identical pin 
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assignments allow efficient board layout when the chips 
share data buses. 

These two components fit well in many applications 
already served by the older 32-bit parts. Signal process- 
ing, graphics transformations, model simulation, and gen- 
eral-purpose coprocessing can very often require more 
range or precision than 32-bit floating-point formats pro- 
vide. The 64-bit processors provide a simple upgrade 
path for these applications, since both 32- and 64-bit 
operations are performed. The bus frequency (16 mega- 
hertz) and processing bandwidth (16 megaflops) of the 
1064/65 chip set match that of the 1032/33. 

The floating-point standard proposed by the IEEE has 
enjoyed widespread acceptance by IC manufacturers. 
Standard 754 provides for a rigidly defined environment 
within which high-quality numerical software may be 
developed. The chip set’s support of the IEEE 32- and 64- 
bit formats includes the signaling of invalid data with 
not-a-number, zero, and infinity arithmetic; four round- 
ing modes (with separate specification for integer conver- 
sion); and the ability to operate upon and generate denor- 
malized numbers. 


Number format differences 


Many existing systems use the DEC F and D formats, 
identical to those specified for the Maynard, Mass., 
firm’s VAX family architecture. The F single-precision 
format differs from the IEEE standard in several ways. 
First, the weight of the mantissa’s hidden bit is +% 
rather than +1, and the exponent bias is +128 rather 
than +127. Furthermore, the exponent value of zero is 
reserved for true zero and for the result of operations in 
which the exponent overflows. DEC’s standard double- 
precision (D) format also differs from the IEEE standard 
in a similar fashion. The allocation of exponent and 
mantissa bits is different: for the D format, there are 8 
and 55 bits, respectively, where the IEEE double-precision 
format calls for 11 and 52. 

A mode switch in the 1064/65 selects the IEEE or DEC 
modes. With the DEC mode, designers can easily develop 
specialized processors that work with VAX and PDP-11 
host systems. 

Like the 1032/33 processors, the 1065 has a special 
mode that provides for speeded-up handling of denorma- 
lized numbers. In this fast mode, all denormalized oper- 
ands and underflow results are flushed to zero. In many 
applications, the slight increase in accumulated error 1s 
more than paid for by the simplified way of handling 
exceptions. 

The 1064 and 1065 share a common configuration 
(Fig. 2). For example, each has three 32-bit data buses— 
X and Y for input and Z for output. The wide data paths 
allow the ICs to load full 32-bit operands in one step 
instead of stepping in 16 bits at a time. The wide internal 
bus structure facilitates full 64-bit operation with no 
sacrifice in performance through the use of complex logic 
for multiple-step operations. The input/output path and 
control signals were designed to work in a wide range of 
bus systems (16-, 32-, and 64-bit), so that a system de- 
signer can integrate the 64-bit floating-point parts with 
minimum modification of the user’s existing buses. The 
designer simply uses the chips’ mode bits and various 
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load and unload options. 

The 1064/65’s instruction set is a superset of the 
1032/33’s to ensure family compatibility. The 4-bit func- 
tion operation code used in the 1032/33 has been ex- 
panded to 6 bits in the 1064/65. Besides accounting for 
the addition of 64-bit operations, this step means that a 
wider set of functions, such as negation and compare 
operations, can be included on chip. Also, a wider range 
of absolute-value functions previously handled through 
software or off-chip logic have been added to the instruc- 
tion set in order to simplify math operations. 

Additional ease of use has been designed in through 
the use of six load-control inputs. The signal on the chip- 
select line (CSL) used for loading selects one chip of 
several and a 5-bit field is used to control the X and Y 
input buses. The load-control bits specify one or two 16- 
bit buses, one or two 32-bit buses, or one 64-bit bus, as 
well as the order in which the operands are to be clocked 
onto the chip. One of the bits of the load control indi- 
cates the start of a function, causing the function and 
operand registers to be loaded and the operation to be 
started. 

The data path has four pipeline levels on the 1065 ALU 
and two on the 1064 multiplier. Multiple 1064s may be 
operated in parallel to match the ALU’s processing band- 
width. The pipeline registers of the two chips may be 
bypassed for scalar (single-element) operation. 

The 32-bit result (Z) and 4-bit status (S) buses are 
unloaded under control of the chip-select, unload (CSU) 
and unload (U) pins. The CSU line again allows several 
chips to share control fields and the result and status 
buses. An asynchronous three-state enable provides addi- 
tional unload flexibility. 

All chip registers use a conservative static design and 
trigger on the positive edge of the CLK* clock input. 
Separate power and ground lines are provided for out- 
put drivers to minimize noise coupled to internal power 
buses. Inputs and outputs are all TTL-compatible. The 
minimum chip cycle time is 60 nanoseconds. All inputs 
and outputs are characterized by a small set of parame- 
ters (setup, hold, and output delay). 

The chip’s architecture is sufficiently flexible to han- 
dle floating-point operations for a variety of applica- 
tions. In general, the applications fall into two catego- 
ries—those requiring flow-through operations and those 
more appropriately handled with pipelined sequences. 


Pipeline or flow through 


The pipelined sequences are those applications that fall 
into the standard computing requirements of digital sig- 
nal processing, such as fast Fourier transforms. A classic 
example of a pipelined processor is the array processor. 
In this mode, the Weitek chips load two 64-bit operands. 
every two clock cycles through the X and Y input ports 
and unload a 64-bit result every two cycles, or one result 
every 120 ns (Fig. 3). 

In the flow-through mode, where computations may 
require the result of one operation as the input of the 
next operation (as in analysis and simulation of electron- 
ic circuits, for example) inputs must be loaded only after 
the entire operation is completed. In this case, two cycles 
load the two 64-bit operands through the X and Y port, 
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six cycles are spent propagating through the data-path 
logic, and two more are required for unloading through 
the Z port. Thus, flow-through operations provide results 
every 600 ns. 

The large set of functions selected by the newly en- 
larged 6-bit op-code field includes, of course, 32- and 64- 
bit addition and subtraction in the case of the 1064 ALU. 
A wide range of absolute-number operations are provid- 
ed, including absolute sum, absolute difference, and sum 


of absolute values. Moreover, a set of comparison func- 
tions are available to compare two operands, either sin- 
gle- or double-precision. These functions compare two 
operands, the absolute value of operands, or one operand 
with zero. Finally, the function codes handle denorma- 
lized operands. In addition, conversion between all num- 
ber formats, including 32-bit 2’s-complement integer, is 
supplied. 

The multiplier’s function bits handle the requirements 
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2.Common architecture. The 1064 multiplier and 1065 ALU share the same architecture, with the exception (noted in color) of pipeline stages: 
the ALU has four, the multiplier only two. Operands enter at the top in 32-bit words and results take two cycles to exit on the 32-bit Z bus. 
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3. Load the pipeline. In the 1064/65’s pipeline mode, a 12-cycle lag follows the loading of the first words of the operands. Then the 64-bit results 
begin to appear on the Z bus once every two 60-ns cycles, the most significant 32-bit word first, under the control of the unload chip-select line. 


lized operands. In addition, conversion between all num- 
ber formats, including 32-bit 2’s-complement integer, 1s 
supplied. 

The multiplier’s function bits handle the requirements 
of multiplying the two operands as well as signaling the 
chip whether the operation is a 32- or 64-bit undertaking. 
Additionally, 2 bits of the function code are set aside to 
handle denormalized operands. The denormalized-oper- 
and exception handling fully conforms with the IEEE 
754 standard. The final 3 bits specify a variety of abso- 
lute-value and negation operations, which affect the sign 
bit of the result. 

The 16 combinations of 4-bit status codes provide 
more information to the microprogrammer and allow a 
more detailed specification of exceptions than is the case 
with the 1032/33. Because the programmer can under- 
stand the exceptions in detail, he or she can dispatch 
exception handlers much more rapidly. The first block of 
status codes indicates when a zero or infinity result oc- 
curs and when a result is inexact. The next three blocks 
specify overflow or underflow, denormalized operands 
(1064 only), and invalid operations. 

The exception status codes also comply with the IEEE 
standard. In addition, the codes are used to report the 
resulting condition of comparison operations. The condi- 
tion codes are equal, less than, greater than, and 
unordered. 


Beyond signal processing 


Users’ appetites for floating-point processing power 
have been insatiable in digital signal-processing applica- 
tions such as well logging, seismic geophysical analysis, 
radar, and sonar. The 64-bit chip set can be used in a 
variety of applications ranging from low-cost single- 
board floating-point accelerators to attached floating- 
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point processors that are capable of performing hundreds 
of megaflops to application-specific computation 
accelerators. 

A low-cost floating-point subsystem can be built with a 
single 1066 register file and one each of the 1064 and 
1065 Ics. The memory data bus can transform a 32-bit 
word every 60 ns. Two buses are used for passing oper- 
ands and results between the processors and register file 
and between the two processors (chained operations). In 
a low-cost design such as this, the 1066 is a critical 
element in reducing board space while maximizing per- 
formance. With it, board-space requirements for this type 
of a subsystem are reduced from about 250 square inches 
to 80 in.’. The area reduction results from the integration 
on a single very large-scale Ic of registers, multiplexers, a 
lookup table—usually put in programmable read-only 
memory—and control logic. 

In addition to saving space, the 1066 further reduces 
costs since lower-performance memory parts can be used 
for data storage. The 1066’s 32 registers hold frequently 
used operands and intermediate results. The high-speed 
register file provides operands to, and accepts results 
from, the 1064/65 or 1032/33 chip set at the rate of 16 
bits every 60 ns. One 32-bit bidirectional data bus, which 
transfers data between the register file and external data 
storage, can operate with either a 60- or a 120-ns cycle 
time. 

The use of the 1066 and the 1064/65 in this low-cost 
configuration 1s appropriate when microprocessors are 
employed in such general-purpose numerical applications 
as engineering work stations. The speed of floating-point 
operations can be 10 times that of the coprocessors that 
serve microprocessors today. This can easily translate 
into three to five times speed-up for a numerically inten- 
Sive application program. 
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4.Two multipliers, four. Extra multipliers and 
register-file chips can be used in configura- 
tions that offer more power than the basic 
board with one of each chip type. With four 
multipliers, the multiplication rate catches up 
to the addition capability of a single ALU. 
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per second. The adder in combination with two multipli- 
er chips will perform 32-bit operations at 16 megaflops 
and 64-bit operations at 12 megaflops. If two more multi- 
pliers are added, 64-bit operations are processed at a 16- 
megaflop rate—representing 10% of the processing pow- 
er of a Cray-1 supercomputer at 0.1% of the cost. This 
amount of processing power will fit onto approximately 
70 in.* on a pe board. 

This subsystem has been utilized for general-purpose 
array-processing systems. In such a system, the registers 
hold intermediate results and are used for loading and 
storing values from a wideband memory system. 

The 1064/65 chip set has been designed into one of the 
most powerful floating-point processor systems ever 
made available. The FP5-164/MAX, recently introduced 
by Floating Point Systems Inc., of Portland, Ore., is 
capable of performing 341 megaflops. It can compute up 
to 124 vector operations at one time, allowing a fully 
configured FP5-164/MAX to factor a 1,000-by-1,000- 
element matrix in about 1 second and multiply two 
10,000-by-10,000 matrices in less than two hours. 


Application accelerators 


In today’s markets, where engineering work stations 
are on the way to making fast processing power accessi- 
ble to engineers and scientists, application-specific accel- 
erators will soon become necessary to break the inevita- 
ble bottlenecks in computation-intensive research and 
design processes. For example, electronics engineers de- 
signing large, complex circuitry require the accurate and 
fast circuit simulation that these machines provide. 

The combination of double-precision and pipelined op- 
eration makes the 1064/65 ideal for solving highly regu- 
lar, numerically intensive algorithms, such as those found 
in circuit simulation. For example, the problem in circuit 
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simulation can be represented as the 
solution to: 


Ax=b 


where A is a matrix representing the 
circuit topology, x represents the cir- 
cuit output, and b represents the cir- 
cuit excitation. While the special 
structures of A make specialized so- 
lution techniques applicable, in gen- 
eral the above equation is solved us- 
ing Gaussian elimination with partial 
pivoting. The principal operation in 
Gaussian elimination is the row-elim- 
ination step, which can be represent- 
ed as: 


ALU 


TO STATUS FLAGS 
(OPTIONAL) 


ai=ait+ Kb; 


where a; and b; are elements of rows 
a and b in a matrix, i= 1, 2, 3, ..., 
n, and K is a constant. This operation is regular so that 
the pipeline of a 1064/65 system can be kept full, per- 
mitting the chips’ peak computational capability to be 
achieved. 


Device modeling 


Device-model evaluation—that is, modeling the mathe- 
matical description of a circuit element such as a MOS 
transistor—requires hundreds, if not thousands, of addi- 
tion or multiplication operations. Again, these types of 
Operations tend to be ideally suited for the chip set 
operating in pipelined fashion. 

Another area in circuit simulation that is currently a 
problem for those using simulators involves numerical 
integration. For example, in nodal analysis, a typical 
equation 1s: 


i=C (dv/dt) 


where i is the current, C is the capacitance, and dv/dt is 
the change in voltage with respect to time. This equation 
is integrated to solve for the new voltage at the node. To 
maximize the computational throughput, the equation 
and data should be split up into vectors and a number of 
nodes computed simultaneously to make effective use of 
the fast processors. 

The double-precision capabilities of the floating-point 
chip set are particularly important for circuit simulation, 
since the accuracy of the solution to the equation Ax=b 
depends on the size of the matrix A. Since A’s size is 
directly related to the number of nodes in the circuit, 
larger and larger circuits depend more on double-preci- 
sion accuracy to obtain meaningful results and avoid 
instability in the simulations. The 1064/65’s high-speed 
double-precision capabilities can assist engineering work 
stations in these tasks. LI 
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Designers weigh options for 
256-K dynamic-RAM processes 





Hidden-refresh modes make dynamic RAMs look static, 
while alternate addressing modes vary width of single parts 





by Peter Linder, Roger Norwood, and Ngai Hung Hong, Texas /nstruments Inc., Houston, Texas 


L] Among semiconductor products, dynamic random-ac- 
cess-memory chips have always been at the forefront of 
technology. Increasingly sophisticated on-chip circuitry 
has combined with breakthroughs in metallurgy, chemis- 
try, and photolithography to reach new highs in chip 
density, speed, and reliability while cutting power dissi- 
pation and cost. Continued developments across this di- 
versity of disciplines have keyed the introduction of the 
new series of 256-K dynamic RAMS now beginning to 
appear on the market. 

These chips improve circuit architecture to optimize 
device performance, use new materials and techniques to 
reduce bit size and to increase speed and reliability, and 
adopt redundant circuitry to increase manufacturing 
yields (see “Redundancy lifts yield without compromis- 
ing reliability,” below). 

But besides increasing the traditional figures of merit, 
such as speed and density, these chips are easy to use 
across a broad spectrum of applications. Consequently, 
they appear in a whole series of new options and configu- 
rations that make them functionally more advanced and 
more versatile than their 16-K- and 64-K-bit 
predecessors. 

Because dynamic RAMs have been used primarily in 
large computers such as mainframes, their function, if 
not their internal design, has been highly standardized. 


ition: of gorainic random 

vas not very popular and in fa 
Nonetheless, some manu. 
jields or as a vehicle for 
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Mainframes, which use large numbers of these chips 
surrounded by extensive support circuitry, are best 
served by a standard memory chip that is functionally 
unembellished and inexpensive. Therefore, memory-prod- 
uct development has been aimed largely at increasing 
density and speed while decreasing cost. Special control 
features have earned little attention, since they could be 
implemented at the board level and their cost amortized 
over a large number of memory components. 


Tailor-made 


Although the new 256-K-by-1-bit chips are ideal for 
mainframe memory systems, the presence of sophisticat- 
ed computing power in a growing variety of memory- 
hungry applications has motivated semiconductor houses 
to tailor their products to new areas. In addition, the lag 
between generations of higher density parts—caused by 
an increasingly complex technology—gives design engi- 
neers more time to develop special-purpose versions of 
their products. At present, manufacturers answer the 
challenge from special-application areas by increasing the 
memory data rate, reducing memory granularity, and 
simplifying the refresh requirements. 

In large systems, designers squeeze out high data rates 
by accessing memory cells in different chips, either in 
parallel or in a staggered fashion—solutions that may be 


to blow fuses fuses 
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less desirable in small systems. A small memory may not 
have enough integrated circuits to allow interleaving, 
especially as the number of bits per chip increases. Wide- 
word dynamic RAMs that read or write 4 or 8 bits at a 
time are a possible solution to this problem. These wider 
chips multiply the data rate by 4 (or 8) while maintain- 
ing the same memory size and chip count. (A by-9 
configuration, which leaves an extra bit for error detec- 
tion, has even been proposed.) 

An even older solution to the data-rate problem is the 
page-mode cycle, which needs one complete access time 
(from row-address strobe) to access the first bit in a row. 
Subsequently, simply cycling the column-address strobe 
allows access to the other bits in that row, each within 
the relatively short CAS cycle time. Using a wide-word 
memory such as 64-K-by-4-bit dynamic RAMs when they 
become available, designers can further boost bandwidth 
with page-mode operation. 

Nevertheless, page mode is still too slow for some 
applications that use a single bit-wide chip. In these 
cases, chips such as Texas Instruments Inc.’s TMS4257 
offer an alternative, called nibble mode, in which a single 
bit access in fact accesses four bits internally, though 
only one is actually transferred. Each of the other 3 bits 
can then be rapidly accessed in sequence by toggling CAS, 
as is done in page mode. Because the typical cycle time 
from one nibble bit to the next is 40 nanoseconds, this 
approach results in a very high burst data rate. No chip 
is now capable of both page and nibble modes, because 
both are implemented by toggling CAS with RAS low. 

Other solutions to the data-rate problem have been 
offered lately, including continuous nibble, a hybrid of 
nibble and page mode. Using continuous-nibble mode, 
designers can rapidly access large amounts of data, but 
only serially. Another solution represented by multiport 
memory chips such as TI’s TMS4161 adds an extra serial 
port that can be used to read an entire row of data 
serially at a very high data rate while simultaneously 
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handling conventional cycles on the random-access port. 

Another important issue in some systems is granulari- 
ty, or the minimum step size (in bytes) by which the 
memory can be increased. For example, in a system that 
implements an 8-bit word using 64-K-by-4-bit dynamic 
RAMS, the minimum memory size of 64-K-bytes lies in 
only two chips (Fig. 1). Here, additional memory can be 
added in 64-K-byte increments. On the other hand, if this 
system used 256-K-by-1-bit memory chips, eight chips 
with a total capacity of 256-K-bytes would be the small- 
est system possible. Furthermore, additional memory 
would have to be added in 256-K-byte increments. Conse- 
quently, a requirement of fine granularity suggests that at 
the 256-K-bit density level, this system might be built 
instead using a single 32-K-by-8-bit chip—for a 32-K-byte 
granularity. 


Refresh rivalry 


Probably the most hotly debated issue in dynamic- 
RAM design is the choice of options for refresh control. 
Traditional manual refresh methods ensure that each row 
is either accessed within the refresh time or refreshed by 
means of RAS. A hidden-refresh mode, in which RAS can 
be toggled with CAs held low, has recently become popu- 
lar. In this mode, the first RAS cycle reads memory, 
while subsequent row addresses refresh memory. The 
data read during the first row cycle remains valid during 
subsequent refresh cycles, effectively hiding these refresh 
cycles from the system. 

However, all the refresh schemes mentioned above still 
require external hardware logic to generate refresh ad- 
dresses and strobe signals (Fig. 2). In small systems, the 
cost of this hardware might be high enough to justify the 
use of static RAMs, even though their density is lower 
than that of dynamic RAMs. To prevent this situation, 
some or all of the required hardware can be included on 
chip. In the simplest case, an on-chip counter generates 
addresses for refresh. Nevertheless, external signals still 
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1. Good granularity. This memory subsystem needs a pair of 64-K-by-4-bit chips to implement 64-K bytes. Memory control logic splits a byte of 
data between two dynamic-RAM chips. When a processor needs to read a byte of data, the control logic combines them again. 
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2. Refresh logic. Systems based on dynamic RAM require dedicated hardware logic to handle memory refresh. Instead of using separate hard- 
ware (tinted area) to implement refresh circuitry, newer high-density memory chips should include this refresh circuitry on chip. 


must prompt the chip to do a refresh. 

Some manufacturers of 64-K chips use pin 1 for the 
refresh prompt. When a low pulse is applied to this pin, 
the chip automatically latches a refresh address into the 
row-address buffers, increments the internal address 
counter, and initiates a refresh cycle. Some versions in- 
clude a timer on chip so that if pin 1 is held low for an 
extended period of time, the chip enters an extended 
refresh mode, in which on-chip circuitry periodically gen- 
erates successive refresh addresses and automatically per- 
forms refresh cycles. Pin 1 refresh has its critics, howev- 
er, particularly because this pin serves as the eighth 
address pin on 256-K dynamic RAMS. | 

An alternative to pin 1 refresh that is gaining populari- 
ty is called CAS-before-RAS refresh. All manufacturers 
specify that RAS go low before CAS for normal memory 
operation, leaving the opposite sequence available to indi- 
cate a refresh prompt. When the prompt occurs, a re- 
fresh address is loaded into the row-address buffers from 
an internal address counter, the address counter is incre- 
mented, and a refresh operation is performed. CAS-be- 
fore-RAS refresh can be combined very neatly with hid- 
den-refresh operation so that a board can refresh all its 
memory chips while maintaining its output. 

But the most sophisticated refresh technique thus far is 
that of the pseudostatic RAM, which some vendors call 
integrated RAM. Such an IC includes all the dynamic- 
RAM refresh functions on chip, even while externally 
appearing as easy to use as a Static RAM. Refresh opera- 
tions are initiated internally whenever a timer deems it 
necessary—and a read signal informs the processor that 
the memory chip is busy. If the chip simultaneously 
receives an external memory request and an internal 
refresh request, on-chip circuitry arbitrates which request 
to service and which to queue. The memory’s control 
circuitry informs the processor that the memory chip is 
busy. This combination of automatic-refresh features be- 
comes especially attractive when implemented in an 8- or 
9-bit-wide chip that also uses nonmultiplexed addressing. 
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Such a chip can be used in a small system with little 
support circuitry. 

The memory array’s organization determines the IC’s 
final appearance. Though there are as many choices for 
the architecture of a dynamic RAM as there are dynamic- 
RAM designs, most of the architectural decisions are driv- 
en by process technology and chip-size tradeoffs. Ideally, 
designers shoot for the lowest possible resistance in bit 
(column) lines and word (row) lines. In turn, the technol- 
ogy of this interconnection drives the choices for sense- 
amplifier placement and configuration, and decoder 
placement—factors that can have a tremendous effect on 
the chip’s performance. 


Refresh cycles 


The minimum number of cycles in which the entire 
memory can be refreshed determines the number of inter- 
nal rows and columns. For example, to refresh a 256-K 
memory in the nearly standard 256 cycles, 1-K must be 
refreshed during each cycle. This dictates that there must 
be 1,024 sense amplifiers (which implies 1,024 columns) 
and 256 word lines (which implies 256 rows). As a 
practical matter, however, the address space is square to 
minimize the number of address pins. That is, instead of 
having 10 address pins, only eight of which are used for 
the row and all of which are used for the column, there 
are only nine pins, all of which are used each time. The 
extra address entered with the row information is stored 
for use later with the rest of the column address. 

Although the chip’s external address space may be 
square (512 by 512 bits), its physical configuration is 256 
by 1,024 bits. This lopsided internal-aspect ratio can 
mean very long word lines and concomitantly long inter- 
nal propagation delays. Instead, the array may actually 
be broken up into sections so that the word lines in each 
section can be driven separately. This reduces the word- 
line delay time by a factor equal to the number of sec- 
tions. Furthermore, the decoder can be shared by placing 
it between the two sections, a method that reduces the 
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word-line delay without increasing power consumption, 
as would result if the row decoders needed to be dupli- 
cated. In a dynamic RAM, the bit lines—column lines 
connected to the capacitive storage cells—can be laid out 
in either a folded or an open configuration (Fig. 3). Two 
bit lines are always connected to a sense amplifier, and 
each can be connected to storage cells with transistors 
gated by the word lines. At any time, one bit line has 
selected a storage cell, and the other has selected a 
reference capacitor. In the open architecture, the bit lines 
extend physically from opposite sides of the sense ampli- 
fier, so that the two bit lines of a pair are in topologically 
different arrays. In the folded layout, the two bit lines 
are adjacent to each other in the same array on one side 
of the sense amplifier. 

The primary advantage of the folded-bit-line approach 
is that the bit lines generally are subject to the same 
noise signals because they are adjacent. This results in 
improved noise immunity, thanks to the good common- 
mode signal rejection of the sense amplifiers. 

The layout of a folded-bit-line array, however, is more 
complicated than that of the open-bit-line approach. In 
an open-bit-line array, a storage cell lies at each topologi- 
cal intersection of a word line and a bit line. In a folded- 
bit-line array, however, adjacent bit lines are hooked up 
to the same sense amplifier, so that each word line acti- 
vates a cell on every other bit line only. 

In a dynamic RAM, the selection of a storage cell 
results in a minuscule voltage change on a bit line from 
capacitive-charge sharing between the bit line and the 
storage cell. The sense amplifier must amplify this signal 
correctly to transmit and restore the data. The signal 
amplitude therefore is determined largely by the ratio of 
the bit-line capacitance to that of the storage cell. Thus 
the bit-line capacitance must be held as low as possible. 

As memories become increasingly large, more cells 
connect onto each bit line, resulting in longer bit lines 
and correspondingly higher bit-line capacitances. One so- 
lution to this dilemma is to share one sense amplifier 
between two smaller bit-line pairs. By placing the sense 
amplifiers in the middle of the pair of folded bit lines and 
isolating the unselected half during amplification, the 
sensing margins can be effectively doubled. Nevertheless, 
this method does require a low-resistance bit line, such as 
one fabricated of aluminum, because the data must be 
propagated through the sense amplifier by means of the 
bit lines (unless a more complicated and costly double- 
level-metal process is used). 


Potent processes 


With memory densities increasing, manufacturing tech- 
nology has had to keep pace to maintain a sharp perfor- 
mance edge for the new chips. By far the most evident 
performance parameter, and the one that can be most 
directly affected by processing technology, is memory 
speed. To increase speed, low-resistivity interconnections 
must be used throughout the chip. 

At the 64-K density level, the interconnections of most 
ICs consist of one level of aluminum, two layers of con- 
ventional doped polysilicon, and one layer of diffused 
silicon in the substrate. In most cases, one of the polysili- 
con layers is used exclusively as the top plate of the 
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3. Open-line configurations. Although open-bit-line configurations 
simplify layout, the folded-bit-line approach promises better noise 
immunity in dynamic RAMs. Sharing a sense amplifier in the dual-array 
design cuts the size of an open-bit-line dynamic RAM. 


storage cells in the array. The most popular architectures 
use either metal for the bit lines and polysilicon for the 
word lines, or metal for the word lines and diffusion for 
the bit lines. Each approach has advantages and disad- 
vantages, but because both the diffusion and the polysili- 
con are relatively high-resistivity conductors, either the 
bit lines or the word lines suffer. The result is a long 
propagation-delay time on the affected signal lines. 

Because larger array sizes predominate at the 256-K 
level, these undesirable delays become intolerable perfor- 
mance limitations. The way out is to add one or two low- 
resistivity interconnections. One solution adds an extra 
layer of metal conductor such as aluminum or a refrac- 
tory metal (tantalum, titanium, tungsten, or molybde- 
num). Alternatively, one of the two polysilicon intercon- 
nection layers might be replaced with a polyicide layer 
consisting of a sandwich structure of refractory metal 
and polysilicon. The advantage to this approach is that it 
not only reduces the conductor resistance by a factor of 
10, but, since the material is predominantly polysilicon, 
this low-resistance conductor can also be used to build 
transistor gates. A third but less popular approach clads 
the diffusion layer with a refractory metal. 

Most announced 256-K chips have thus far used fold- 
ed-metal bit lines. The word lines generally consist of 
polyicide or conventional polysilicon stitched with a sec- 
ond layer of metal. The double-layer-metal approach re- 
sults in the best possible performance, but significantly 
complicates the process and potentially reduces manufac- 
turing yields. LJ 
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Futurebus anticipates 
coming needs 


A new bus can reliably transmit 32 bits of data between bus modules 
at the very highest rate and use any foreseeable microprocessor architecture 


by John Theus, Tektronix inc., Wilsonville, Ore; Matthew Taub, /BM Corp., United Kingdom Laboratories, Hursley Park, Englana; 
and R. V. Balakrishnan, National Semiconductor Corp., Santa Clara, Calif. 


L] When the Institute of Electrical and Electronics Engi- 
neers told working group 896 to devise an advanced 32- 
bit backplane bus, the Futurebus committee (as it later 
came to be called) had to develop a parallel protocol that 
could reliably transmit 32 bits of data between two or 
more bus modules at the highest possible rate, use any 
foreseeable microprocessor architecture, and provide the 
“hooks” needed for multiprocessor operation. To achieve 
all this, the committee chose an asynchronous protocol 
in which 32 bits of addresses and data are multiplexed on 
a common set of lines, and data transfers have been 
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optimized for 32-bit words. Other important features of 
the protocol include support for 8-, 16-, and 24-bit data 
transfers, interlocked operations, broadcast transfers, and 
a block-transfer mode. Protocol hooks have been left for 
future expansion. 

Probably the most visible difference between Futurebus 
(Fig. 1) and the other recently announced 32-bit buses 
[Electronics, March 22, 1984, p. 124] is its asynchronous 
protocol. Because such protocols are often poorly speci- 
fied and difficult to understand, they are typically viewed 
as inferior to synchronous protocols. In fact, however, a 
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1. Interface. Modules are connected to Futurebus through the parallel-bus, the arbitration-bus, and the serial-bus interfaces. Moreover, the 
electrical interface provides major improvements over previous technologies that are based on TTL. 
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properly defined and correctly applied asynchronous pro- 
tocol is actually a superior general backplane bus. 

For instance, with an asynchronous protocol, the bus 
is not constrained by a system clock, so the system’s 
speed is not fixed at the maximum level set by today’s 
technology. This means that bus modules—the collection 
of hardware performing as a single functional entity— 
that have been designed with today’s technology will 
work in tomorrow’s faster systems. The older technology 
module will slow a transfer only when it is actually 
participating in operations. Even then, it will still work. 

Another advantage of asynchronous protocols is the 
lack of centralized bus elements, for no clocks, logic 
blocks, or system circuit boards need accompany a Fu- 
turebus backplane. Futurebus systems are built on back- 
planes with no parts except connectors and termination 
resistors. There are no special circuit-board slots into 
which certain boards must be plugged and no special 
rules about laying out the backplane to keep the clock 
skew under control. 

With the decentralized architecture of an asynchro- 
nous protocol, the bus is more reliable, since there are no 
central control components to fail and bring the bus 
down. Furthermore, a failed module can be isolated from 
the rest of the system, thereby permitting performance to 
degrade gracefully. System expansion is simpler, too, 
since there are no rules about bus length or board order- 
ing as long as the maximum bus-propagation delay is not 
exceeded. Small backplanes can just be plugged together 
to form a larger backplane, without any need to worry 
about radial signal connections or keeping the clock 
source in the middle of the backplane. 


Fastbus model 


Creating a good protocol was a major task, and the 
Futurebus committee went through several designs and 
prototypes before settling on a protocol that is a varia- 
tion on the parallel protocol used by Fastbus, which was 
designed by the U. S. NIM Committee for the high-energy 
physics community. The Futurebus parallel protocol has 
two data-transfer modes. The single-transfer mode is op- 
timized for flexibility, the block-transfer mode for speed. 
Both use the same set of signals on the backplane. The 
four primary signals are address strobe (AS), address 
acknowledge (AK), data strobe (DS), and data acknowl- 
edge (DK). 

The current bus master chooses the operating mode, 
which is then transmitted to the slave through a 5-bit 
command code sent on each address and data cycle. 
Whatever code is sent during an address cycle selects the 
protocol mode—for instance, whether the transaction is 
to be a single or a block transfer. Whatever code is sent 
during a data cycle selects the direction of data flow 
between master and slave, as well as which of the 4 bytes 
in a 32-bit word is to be accessed. 

Both modes begin when the current bus master initi- 
ates an address cycle by placing address and command 
information on the bus. An AS follows this information. 
When the master asserts the AS signal, the master guar- 
antees that the strobe will not reach any slave before the 
address does, because it takes into account its own logic 
skews and the maximum signal skew on the bus. The 
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Slave provides the logic needed to account for its own 
internal skews and then checks to see if it recognizes the 
address. If it does, it responds with a status code that 
tells the master about its condition and follows this code 
by the assertion of address acknowledge, signifying that a 
connection has been made between a master and one or 
more slaves. 

Of the two methods of data transfer, the single-transfer 
mode uses a four-edged handshake (Fig. 2a), where both 
the rising and falling edges of DS and DK control the 
transfer. This mode lets the master string read and write 
cycles to a single slave address. The block-transfer mode 
uses a two-edged handshake (Fig. 2b), where a set of DS 
and DK edge transitions control a data transfer. In this 
mode, the master sends the slave a starting address for 
the data, and from then on, the slave increments the 
data’s address internally. 

The two forms of data transfer can be used to create 
primitives to fit specific applications. In the single-trans- 
fer mode (Fig. 3a), a master can create read-modify-write 
or read-after-write cycles. During block transfers (Fig. 
3b), data flows in one direction only; the master is either 
reading or writing a block. No present-day asynchronous 
handshake is more efficient and imposes fewer bus delays 
than the two-edged protocol does. With today’s technol- 
ogy, transfer rates of 40 megabytes a second are achiev- 
able, and transfer rates of 60 megabytes/s will soon be 
possible as well. 

Using the broadcast mode, a master can talk to several 
slaves simultaneously. Data can be written to or read 
from all slaves at the same time and therefore reaches the 
master logically ORed together. To this end, the hand- 
shake signal set is increased from four signals to six, to 
accommodate both fast and slow slaves. With the two 
extra handshake signals, the broadcast data-transfer 
speed is always controlled by the slowest module that is 
participating in the transfer. 

Once the handshake protocol is complete, the next 
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2. Two handshakes. The traditional four-edged handshake (a) al- 
lows data flow to change direction every cycle. With the two-edged 
handshake (b), data can flow in only one direction, which greatly 
reduces the delays associated with data transfers. 
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3. Transfer modes. From the set of data-movement primitives, transfer sequences can be 
built for an application as in (a), where single transfers yield random read/writes to a single 
address, and (b), where a block transfer moves a chunk of data to an incrementing address. 


problem is where to place a byte of data on the 32 data 
lines. Most currently announced 32-bit microprocessors 
can generate 8-, 16-, 24-, and 32-bit data cycles, but some 
make 32-bit data references on byte-address boundaries. 
Some vendors use Little Endian byte ordering—as, for 
example, when the least significant byte occupies data 
bits 0 through 7, while others use Big Endian byte order- 
ing, where the most significant byte occupies data bits 0 
through 7. All this makes it almost impossible to give the 
bus a byte-ordering scheme that does not preclude the 
use of at least one type of 32-bit microprocessor. 

Futurebus distinguishes itself from the pack by not 
defining the byte ordering on the bus. Instead, users 
build modules using the byte ordering that is appropriate 
for the microprocessor. Data written to the bus by the 
processor will be read back correctly to that processor, 
no matter what address mode or data type may be used. 
Problems occur only when processors with opposite byte 
ordering want to communicate with each other. In this 
case, the specification recommends that the modules for- 
mat their interprocessor communication messages by us- 
ing the Little Endian format. 


Optimized for 32 bits 


The decision to go with nonjustified data placement 
was easy to make. Most 32-bit buses justify their data 
transfers to make 16-bit processors simpler to connect, 
but this procedure makes 32-bit transfers more difficult. 
On a totally justified bus, 8 lines are used to transfer 
each of the 4 bytes of a 32-bit word during byte trans- 
fers, and 16 lines are used to transfer both halves of a 32- 
bit word during 16-bit transfers. With this type of justifi- 
cation, both 8- and 16-bit processors connect directly to 
the bus, without help from byte-switching hardware. But 
32-bit processors and all 32-bit memory systems must 
have such hardware. 

On a partially justified bus, the 16-bit connection 1s 
identical, but the 8-bit path is byte-switched onto its 16- 
bit counterpart. With this system, a user of a particular 
16-bit microprocessor can connect to the bus without 
byte switches, but all 8- and 32-bit processors and all 32- 
bit memory systems must have switches. 

Futurebus uses a nonjustified data path to eliminate 
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the need for byte switches. A 32-bit 
processor with a nonaligned bus in- 
terface needs no switching hardware; 
all other types of processors need 
some form of byte switching. A 32- 
bit memory module does not have 
byte switches. The combination of 
nonjustified data and four individual 
byte-enable signals makes it possible 
to transfer any combination of the 
four possible bytes during a single 
transfer. 

Associated with each of the four 
byte paths is an odd parity bit. Since 
the specification requires no parity 
checking, users can trade error detec- 
tion for speed. Besides the 32-bit 
data bus, the 5-bit command code 
has its own parity bit. A dedicated 
bus signal indicates, on a cycle-by-cycle basis, if the 
parity contains valid information. 

A bus designed for multiprocessing with multiple pro- 
cessors needs a locking mechanism, so that indivisible 
bus transactions are sure to be mutually exclusive. In the 
simplest form of the locking procedure, a processor 
might execute a test-and-set instruction that results in a 
read-modify-write bus operation. The interlock protocol 
ensures that no other device can perform an operation 
between the read and write cycles. 

Resource gathering is a more complex use of the inter- 
lock protocol. A process running on a processor may 
simultaneously need the resources of several slave mod- 
ules. The processor can acquire each slave using the 
interlock protocol and prevent other processors from 
gaining access until the job is done. 


Arbitration process 


To use these data-transfer protocols, a module must 
first arbitrate with all the other modules that may want 
access. It is the arbitration process that determines what 
module will get control of the parallel bus. Devising the 
arbitration scheme for Futurebus was particularly diffi- 
cult, since the protocol must operate without central 
control elements, use only a limited number of bus sig- 
nals, work reasonably quickly and reliably, and be inde- 
pendent of logic chips of any particular speed. Since the 
arbitration protocol must handle simultaneous requests 
reliably, many of the arbitration circuits that are now in 
production are not suitable, because they permit an occa- 
sional metastable fault, which can cause multiple masters 
to collide on a bus. 

The Futurebus arbitration system (Fig. 4) consists of 
control- and arbitration-logic sections, each residing on 
every module that is a potential bus master. Arbitration 
logic makes the logic calculation that determines which 
module will be the next bus master. 

The basic arbitration mechanism is the same one found 
in two other buses: the IEEE S-100 bus and Fastbus. 
Every potential master is allocated a unique 6-bit arbitra- 
tion number. Through open-collector drivers, competing 
potential masters apply the digits of their 6-bit arbitra- 
tion number and an optional parity bit onto the bus. The 
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4. Arbitration. Arbitration logic resides on 
every module that is a potential bus master. 
The number-selector block choses either the 
modules’ geographical address or a soft- 
ware-supplied priority number to determine 
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odd parity digit is applied at the ar- 
bitration number’s least significant 
bit, so the odd parity digit has no 
effect on the actual arbitration 
process. 

At any moment, the digit on an 
arbitration line will be the OR func- 
tion of the digits applied to that line 
by all the competitors. The arbitra- 
tion logic (Fig. 5) in each potential 
master is arranged so that if it is 
applying O to a particular line but 
detects that the line is carrying a 1 
applied by a competitor, it ceases to 
apply all the digits of lower signifi- 
cance. As a result, when the whole 
system has settled, the arbitration 
lines will carry the highest arbitra- 
tion number among the competitors. 
The module that is still applying all 
its arbitration digits and detects that PRIORITY 
the number on the arbitration lines ‘cpr lene 
agrees with its own will recognize 
that it has won. 

If the arbitration scheme were to 
be used in exactly this way, modules 
with low arbitration numbers would be at a disadvantage 
because under heavy traffic, they could be kept off the 
bus. To preclude this possibility, Futurebus adopted a 
fairness scheme: when a module has finished using the 
bus, it refrains from issuing any further bus requests 
until all others have been filled. | 

Fairness has its limits, however. Potential masters fall 
into either of two classes: fairness modules, which oper- 
ate according to this scheme, and priority modules, 
which compete for the bus when they need it. Modules in 
the priority class always have higher arbitration numbers 
than those in the fairness class, so when members of both 
are competing against each other, the priority module 
always wins. 

The main difference between the arbitration scheme of 
Futurebus and those of its predecessors is a fully distrib- 
uted control system, which decreases the chance that a 
single failure might put the bus out of service. Usually, 
the arbitration process is initiated by the potential master 
currently in control: the current master. In some circum- 
stances, there is no current master and any potential 
master can initiate the arbitration process. 

The current master does not have to wait until it has 
finished with the bus to initiate arbitration; it can do so 
at any time, so arbitration and data transfer can take 
place concurrently. Ideally, a current master would initi- 
ate arbitration shortly before completing a data transac- 
tion, so that as soon as it was over, the current master 
would pass control to a successor. 
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Since the arbitration logic is distributed across all the 
potential masters on the bus, a way of synchronizing all 
the distributed logic had to be devised. The resulting 
technique, for which a patent is pending, uses three 
wired-OR lines—AP, AQ, and AR—to control a three-state 
circular state machine. A fourth wired-OR line, AC, con- 
trols two functions: during one phase of the control 
sequence, modules use it to signal a bus request; during 
another phase, it sends a signal that an error condition 
has been detected. 

The bus’s three control signals and the wired-OR char- 
acteristics control the transition from state to state. No 
module can enter a new state until the slowest module on 
the bus is ready to make that transition—an event sig- 
naled when one of the three control lines changes from a 
binary 1 to a 0, making it possible to define three basic 
states. The protocol uses two passes, or six states, to 
determine the next master and to pass control to it. 

Using wired-OR lines in this way creates a problem. If 
two or more devices hold a line at a binary 1 and one 
switches to 0, the line’s redistributed current generates a 
spurious pulse, or glitch. Unless precautions are taken, it 
can cause the line’s state to be misinterpreted. These 
glitches’ effects can be overcome by the inclusion of an 
integrator and threshold circuit in each receiver connect- 
ed to the AP, AQ, and AR lines. Such circuits are de- 
signed so that the longest possible glitch or succession of 
glitches will not cause the circuit’s output to switch. 

Bus loading and the speed of the logic on the partici- 
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5. Arbitration logic. The 6-bit arbitration number plus a parity bit are 
placed on the bus through open-collector drivers. If on any digit, the 
logic detects a binary 1 when itis supplying a 0, it removes all its digits 
of lower significance. After transitions have settled, only the highest 
arbitration number remains. 


pating boards cause the arbitration settling time that 
these circuits enforce to vary. When a module reaches 
the protocol state that performs the arbitration, it waits 
at least as long as the worst-case settling time calculated 
for its own logic delays and the worst-case bus propaga- 
tion delay. The control protocol then prevents the transi- 
tion to the next state until the slowest module has 
reached its time delay. All modules are thus guaranteed 
to sample arbitration lines only after they have settled. 
The greatest delays in the arbitration process are asso- 
ciated with today’s logic speeds and the time required for 
settling, but as logic delays decrease, the bus-propagation 
delay will become the significant factor. It was therefore 
very important to make sure that the electrical specifica- 
tion would keep the maximum bus propagation delay as 
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6. Transceiver. The capacitive isolation, lower output swing, and 
trapezoidal noise reduction of the Futurebus transceiver offer a 
unique solution to the bus-driving problem. 
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short as possible, both for the arbitration and for the 
parallel protocols. 

One of the major performance features of Futurebus is 
its special transceiver, designed by National Semiconduc- 
tor Corp., Santa Clara, Calif., [E/ectronics, Dec. 15, 1983, 
p. 86]. This transceiver overcomes fundamental problems 
associated with driving densely populated backplanes and 
significantly improves speed and data integrity. Although 
the committee did not want to require nonstandard inter- 
faces in the bus standard, the severity of the problem 
demanded this drastic step. 

The basic problem is that standard TTL transceivers 
cannot drive heavily loaded buses properly and cause too 
much noise because of fast signal transitions. In general, 
the resulting reflections and crosstalk require several bus 
round-trip delays to settle, forcing users to accept long 
bus delays to maintain the integrity of transferred sig- 
nals. Such a high-performance bus as Futurebus cannot 
tolerate that loss in bus throughput. 

Futurebus gets at the root of the problem by attacking 
the transceiver’s large output capacitance (Fig. 6). The 
addition of a Schottky diode that is in series with an 
open-collector driver output isolates the drive transistor’s 
capacitance with the small reverse-biased capacitance of 
the diode in the nontransmitting state. Typically, the 
capacitance of the Schottky diode is less than 2 picofar- 
ads and relatively independent of the drive current. Al- 
lowing for a receiver input capacitance of an additional 2 
pF, the Futurebus transceiver’s total loading can be kept 
below 5 pF. Futurebus specifies a maximum plug-in card 
capacitance of 10 pF to accommodate 5 pF of trace and 
connector capacitances. 

Besides reducing the loading on the bus, the transceiv- 
er keeps power down by reducing the voltage swing on 
the bus to about 1 volt. Contrary to common belief, the 
lower swing does not reduce immunity to crosstalk as 
long as the receiver threshold is tightly controlled, be- 
cause the induced crosstalk from other bus lines scales 
down with the amplitude of the signal causing it. With a 
precision receiver threshold, the noise margin (expressed 
as a percentage of signal amplitude) remains the same, 
and so does crosstalk immunity. 

However, the absolute noise margin—brought about 
partly by a noise source external to the bus—does shrink 
in a linear manner with amplitude. Fortunately, the low 
impedance and the short length of the bus make this 
component insignificant in high-speed backplanes. Never- 
theless, the backplane should be shielded from strong 
noise sources external to the bus. 

The Futurebus transceiver has a precision receiver 
threshold centered between the low and high bus levels 
of 1 and 2 V, respectively. Confined to a narrow region 
of +3% (+50 millivolts), the threshold tracks the bus in 
a high-level manner to provide a maximum percentage 
noise margin with respect to the bus’s low and high 
levels. In addition, the driver features a trapezoidal out- 
put waveform with a 6-nanosecond transition time to 
reduce crosstalk, and the receiver incorporates a noise 
filter that selectively rejects crosstalk noise pulses up to 8 
ns in pulse width. These techniques virtually eliminate 
crosstalk, thereby increasing system reliability by several 
orders of magnitude. 
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Active-m atrix []The most significant progress in semiconductor elec- 


tronics up to now has been in the areas of miniaturiza- 
tion and integration. Displays, on the other hand, cannot 


aad i essing be miniaturized or they cease to be useful. Yet a display 


and an integrated memory chip have a lot in common: a 


6 picture element is essentially a bit made visible. While 
er ances technological advances in memory chips have taken 


place, however, displays have not undergone a similar 


flat panels “i: 
The reason is that most past efforts in flat-panel dis- 


plays have concentrated on the technological potential of 
optoelectronic materials but not on how to address them. 


Thin-film-transistor matrices A great diversity of materials such as light-emitting di- 


realize denser integration 


odes, phosphors, liquid crystals, ac and dc plasma dis- 
charges, electrochromics, electrophoretics, and other ex- 


in liquid-crystal displays otic substances have been tried, but addressing and 


interconnecting them always came in as an afterthought. 
With the proliferation of large-area liquid-crystal dis- 


by Peter Brody, Fang-Chen Luo, and plays, the need for an improved addressing technique 
Paul Malmberg, PanelVision Corp., Pittsburgh, Pa. continues to grow. Multiplexing techniques, though high- 
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ly developed, have limited use in high-information-con- 
tent displays. In their favor, highly multiplexed, twisted- 
nematic displays are flat, lightweight, use less power, and 
are inexpensive. But they have drawbacks, which include 
limited resolution, narrow field of view, poor contrast, 
slow response, limited temperature range, and an absence 
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1. MiniGraphic. PanelVision’s 
MiniGraphic liquid-crystal display 
uses thin-film-transistor matrices 
to drive 24,576 picture elements, 
arranged as 192 columns by 128 
rows (a). The active-matrix circuit 
is formed ona thin glass substrate. 
Each TFT cell (b) is then iterated to 
form the active matrix. 
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2. Driving waveforms. When Vbp 
changes, there is no change at all 
in the potential across the pixels 
except at the write times that have 
been assigned (a). The driving 
waveforms (b) are furnished by the 


+5 
Vgp (BACKPLANE) 


shift registers. i 


Vs (SOURCE M) 
of gray scale, video, and col- 
or capability. As applied to 
liquid crystals, the direct ad- 
dressing of each pixel 
through an associated thin- 
film transistor eliminates the 


(see ““Active-matrix address- 
ing versus multiplexing,” 


opment Center, in  Pitts- 
burgh, Pa., were directed at 
the problem of addressing 
and integration, independent 
of materials. The company 
postulated a large, memory- 
like integrated circuit, blown 
up to the size of the display 
itself, and called it an active 
matrix to distinguish it from 
the traditional passive ma- 
trix addressing of flat panels. In addition, it was decided 
that circuits that were intended to measure 6 to 12 
inches on a side would probably be very difficult to 
fabricate on single-crystal silicon, and so attention was 
turned to the polycrystalline TFT for a solution. 

By fabricating the TFT on the display substrate, on 
which a diode or transistor can be placed in series with 
each pixel, multiplexing no longer remains an issue. The 
active matrix performs the tasks of addressing, switching, 
multiplexing, and providing local memory, thereby reliev- 
ing the display material of these duties, which it usually 
performs poorly if at all. It also allows power to be fed 
continuously to the pixels instead of in short spurts, as is 
the case for all passive-matrix-addressed displays as well 
as for the cathode-ray tube. 

Based on the initial work at Westinghouse, the first 
large-area, high-resolution (12,000 pixels) LCD was re- 
ported in 1972. A TFT-addressed electroluminescent tele- 
vision display followed in 1975, and a projection liquid- 
crystal television unit in 1978. PanelVision was formed 
late in 1980 as a spin-off from Westinghouse and is 
currently concentrating on applying active-matrix inte- 
gration to LCDs. 

The other major development effort currently under 
way on active matrix displays is taking place in Japan. 
The Japanese prefer to use amorphous or polycrystalline 
silicon TFTs, while PanelVision favors cadmium selenide 
because it has higher carrier mobility than silicon films 
and is better suited to the construction of high-frequency 
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devices, which are needed for the column drivers of a 
fully integrated display. Much of the cost of the current 
generation of flat-panel displays is in the driver electron- 
ics and its assembly and attachment to the panel. 


Four components 


The PanelVision display uses a standard field-effect 
liquid-crystal material operating in the twisted-nematic 
mode. It consists of four components: the active matrix 
circuit, formed on a thin glass plate; a liquid-crystal 
layer; an indium tin oxide counterelectrode; and a (cur- 
rently) separate driver board (Fig. la). This display, 
called the MiniGraphic, comprises an array of 128 rows 
by 192 columns, with each pixel addressed individually 
by a TFT (Fig. 1b). The TFT gates in all cells of a 
particular row are connected to a common horizontal 
gate bus, while the TFT sources in all cells of each col- 
umn are connected to a common vertical source or data 
bus. Each cell has a storage capacitor that maintains a 
constant voltage on the liquid-crystal element between 
successive addressing cycles. 

By holding a gate bus at a positive potential relative to 
the source potential during the address interval for the 
corresponding line, the TFTs in that line are switched on. 
The data-signal voltages on the source buses are at this 
time transferred to the output electrodes and storage 
capacitors, and remain there until the next address cycle 
for that line in the succeeding frame. Cell capacitance is 
approximately 10 picofarads, corresponding to a capaci- 
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tor area of about 60 square mils. The panel operates at a 
60-hertz frame rate, which corresponds to a 7.8-kilohertz 
line rate (128-microsecond line-address time). Data sig- 
nals impressed on the source buses of the display are 0 or 
+5 volts, as is the backplane (counter electrode) poten- 
tial. Liquid-crystal polarity is reversed in each frame by 
inverting both backplane and data polarity. 

A major saving in cell complexity and reduction in 
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light-blocking structure is obtained in the cell 
geometry by connecting the storage capaci- 
tor’s return electrode to an adjacent gate bus 
instead of to a separate return bus. Thus 
while a given line is being written by a posi- 
tive pulse on its gate bus, the next previous 
gate bus—to which these capacitors all re- 
turn—must be held securely at the negative 
gate potential, or vertical negative rail, Vs. 
This arrangement requires slaving the gate- 
driver supply rails, Vai and Vs, to the 
square-wave backplane drive, V:,, so that 
when on successive frames V,, changes from 
Ov to +5 V (or from +5 V to 0 V) no 
change in potential occurs across the liquid- 
crystal elements in a given row, except at 
assigned write times (Fig. 2a). 

With a cell capacitance of 10 pF and a 
voltage change for on cells of AV=10 V, the 
minimum (average) on current of the TFT 
switch during line address/write (that is, 
positive gate pulse) is approximately 1 mi- 
croampere. Because of the changing voltage 
on the capacitor—and hence on the TFT— 
during charging, the initial peak current 
must be larger to give this average value for 
the on current. The worst case occurs when 
the capacitor is charged from a more nega- 
tive to a more positive value, the TFT then 
acting as a source follower. 


HORIZONTAL SCANNERS 
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Panel assembly 


In the off condition, the maximum allowa- 
ble source-and-drain current is determined by the 
amount of voltage change, or droop, permissible in the 
liquid-crystal element between successive address/write 
cycles. Since the write cycle charges the cell and liquid- 
crystal capacitors of an on cell to a full 5 V while the 
liquid crystal is nearly saturated at 4 v, a droop of 
approximately 1 Vv can be tolerated in one frame time (17 
milliseconds) without significant optical degradation, cor- 
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3. Panel construction. The PanelVision active-matrix panel is constructed in one of various possible combinations. First the gate bus is 
delineated, followed by the crossover insulation, source bus and drain-contact pads, thin-film transistors, and indium tin oxide outputs. 
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li nes is given as 


responding to a maximum TFT off (or leakage) current of 
about 0.5 nanoampere with a worst-case source-drain 
voltage V., of 10 v. For a typical TFT as used on the 
panel, a 5-V gate swing covers this range of on/off 
current. An additional 10-V swing is needed to encom- 
pass the data (source) voltage range of 0 to +5 V, plus 
the V,,/V. voltage shifts between 0 and +5 Vv. The 
drive circuit for the present panel provides an 18-V gate 
pulse, thereby covering the required 15-V range with an 
acceptable margin. 

Horizontal and vertical scanners comprising comple- 
mentary-MOS shift-and-hold circuits with 32 outputs per 
chip furnish the panel’s driving waveforms. As shown in 
Fig. 2b, data for each line is loaded in the horizontal- 
scanner shift register while data for the previous line, 
loaded in the holding register, is supplied to the active 
matrix. When the new data is loaded into the holding 
register, a single logic 1—which is loaded into the verti- 
cal-scanner shift register at the beginning of the frame— 
is advanced by one clock pulse in order to activate the 
next gate bus. 

The horizontal clock, data, load, and output signals, 
and the backplane signal, are 0 and +5 V. The 18-V 
floating vertical supply connects at a suitable tap to Vi» 
bias of —5 to —10 v. The 18-V vertical clock and data 
signals are supplied through 5-/18-v voltage translators. 
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The latter, together with a high-efficiency micropower 
5-/18-V dc-dc inverter supply, are mounted on a sepa- 
rate voltage-level-shifter board. This, in turn, is mount- 
ed to the display frame, thereby providing the assem- 
bled display with full O-to-+5-V operation. 

The layers forming the circuit in the display’s active 
matrix backplane can be fabricated in a variety of differ- 
ent sequences. In the sequence currently used in the 
PanelVision matrix (Fig. 3), the gate bus is first delin- 
eated, followed by the crossover insulator, which also 
acts as the dielectric in the elemental storage capacitor. 
Next, the source bus and drain-contact pad are defined, 
followed by the TFT. Finally, the ITO output electrode is 
delineated and the circuit passivated. 


Display performance 


The liquid-crystal assembly is simple and straightfor- 
ward. The alignment layers are forrned on both the ac- 
tive matrix plane and on the ITO-covered glass, the seal is 
printed, and spacers added. After the liquid-crystal is 
vacuum-filled, the seals and polarizers are laminated on 
the two outside surfaces. The liquid-crystal material cur- 
rently used in this display is a standard twisted-nematic 
compound called EM 1490, containing an antireverse 
twist agent. 

The finished panel is tested using a custom-built exer- 
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alphanumeric and graphics display. It can operate in standard reflective or in optional transmissive, transreflexive, or backlit modes. 


ciser. Panels that pass the tests are provided with a 
driver board carrying the horizontal- and vertical-line 
drivers. A high-density board, using wire-bonded chips, 
was designed to be mounted directly behind the display, 
taking up no more than the same area. Connections 
between panel and driver board consist of elastomeric 
conductor strips, held in position by an acrylic frame. 
The panel, conductor strips, and board are clamped to- 
gether with edge-mounted C-channels. Finally, the panel 
is secured in a mounting frame, sealed, and subjected to 
environmental testing and burn-in. Eventually, the driver 
board may be replaced by integrated TFT scanners, fur- 
ther reducing display thickness and weight, adding reli- 
ability, and reducing cost. 


Mode options 


Containing a total of 24,576 addressable pixels, the 
display operates in a reflective mode, but it can be made 
in several other versions, such as transmissive, backlit, or 
transflexive. As a reflective display, it exhibits contrast 
ratios in excess of 8: 1 and a viewing angle of better than 
120°. The entire screen is written in 1/60 second. Figure 
4 shows a typical display image, as it appears on the 
screen. With 24,576 pixels within a 3.84-by-2.56-in. ac- 
tive viewing area, the display is well suited for both 
alphanumeric and graphics use in medical and scientific 
instruments, process-control panels, and engineering tools 
such as oscilloscopes. 

In its transmissive form, the MiniGraphic can project 
data on a screen. This is accomplished simply by placing 
the unit on an overhead projector in place of the usual 
inert transparency used in presentations. It thus forms an 
electronically addressable projection slide, a valuable fea- 
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ture with many uses, such as in large-screen presenta- 
tions. In this form, contrast ratios in excess of 40: 1 have 
been obtained. 

In a backlit or transflexive mode, the panel uses a thin 
electroluminescent foil lamp, placed between the driver 
board and the screen so that it takes up no added space. 
Such units are suitable for both day and night viewing. 

Currently, the display’s drive registers provide only 
monochrome operation. But a gray-scale video option 
may eventually be made available through a simple 
change of the input registers to accommodate analog 
voltage levels. Good-quality video (limited only by the 
low screen resolution) has been demonstrated in PanelVi- 
sion’s laboratory, in both reflective and in projection 
modes. While the power consumed by the panel alone is 
less than 1 milliwatt—a figure that is related to the 
charging of bus and cell capacitances—the assembly’s 
total power consumption, including horizontal and verti- 
cal scanners and voltage-level shifters, is approximately 
40 mw. 

The display easily interfaces with digital systems be- 
cause of its standard 60-Hz frame rate and O- and +5-v 
signal and supply levels. To provide essential control 
functions for user interfacing, a highly versatile display 
controller, based on Intel’s 8031 microprocessor, has 
been developed to provide both serial and parallel data 
ports, a 12-bit direct-memory-address port, pixel addres- 
sability, and a keyboard interface. Together with an on- 
board character generator and a bit-mapped refresh 
memory, it provides great flexibility in both alphanumer- 
ic and graphic applications. Other features include pro- 
grammable screen format, reverse video, step-and-smooth 
scrolling, and cursor control. LI 
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Leased-line and videotex applications 
are targets of one-chip modem 


On-chip digital signal processing 
takes care of many popular standards in one shot 


by Stevan Eidson, Advanced Micro Devices, Inc., Sunnyvale, Calif 


L] Today’s box-level modulator-demodulators are prime 
candidates for replacement by large-scale integrated cir- 
cuits that perform the conversion functions needed to 
interface the baseband digital world of microprocessor- 
based host systems to the frequency-shift-keyed domain 
of local telephone companies. Single-chip modems are 
the latest stage in the drive to shrink system modules to 
cut size, cost, and power consumption, since the most 
important way of attaining those goals is to place more 
functions on the same area of silicon real estate. 

What is sparking the pace of change in the technology 
for modems implemented on single ICs is the use of on- 
chip digital signal processing. Besides integrating modem 
functions, this technique provides for the implementation 
of several kinds of modems, each specified to support 
various transmission speeds, modes, media, and such spe- 
cial applications as videotex—all on the same Ic. A few 
external components are all that may be needed to com- 
plete the connection between a host system and a phone 
company’s local loop. 

The Am7911 is a single-IC modem that uses on-chip 
digital signal processing. To this chip must be added 
circuitry needed to deal with the local loop and to sup- 
port the integration constant for the analog-to-digital 
converter, as well as a crystal with load capacitors to 
supply the clock. The resulting module is ready to re- 
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ceive its first mode command, at which time the on-chip 
digital signal processing takes over to configure the mo- 
dem to one of several standards—or to a variation of a 
standard—depending on the telecommunications need. 

The IC meets all widely used worldwide FSK modem 
standards. Operating at both 300 bits per second in the 
full-duplex mode and at 1,200 b/s in the half-duplex 
mode, it performs the major interface, modulation, and 
demodulation functions. At 300 b/s, the IC implements 
the Bell 103 standard and the International Consultative 
Committee for Telegraphy and Telephony’s V.21 stan- 
dard, while at 1,200 b/s, it implements the Bell 202 and 
CCITT V.23 standards. In addition, the IC is compatible 
with a recent 300-b/s full-duplex recommendation: the 
CCITT R.20 specification (see “Sizing up a new CCITT 
modem spec,” below). 


Back channels 


All the 300-b/s modem types are full-duplex; half- 
duplex modems allow 1,200-b/s transmission in one di- 
rection, while lower-bit-rate back channels operate in the 
reverse direction. (Full-duplex FSK operation at 1,200 b/s 
is impractical over the public-switched telephone network 
because amplitude and phase distortions limit the band- 
width for data communications to about 2 kilohertz.) 

In many cases, a half-duplex system with a low-bit-rate 
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WITH 5-b/s BACK CHANNEL 


387 1,200 1,700 2,200 
FREQUENCY (Hz) 


1. Higher back-channel rate. Conventional Bell-202-type modems provide a 5-b/s back 
channel (a) to control the direction of the 1,200-b/s main channel. A newer specification 
permits the use of a 150-b/s back channel (b) for such applications as videotex terminals, 


which require only low-rate transmissions for user entry. 


back channel is preferable to a true half-duplex system, 
so both the Bell 202 and the V.23 standards have defined 
back channels. The V.23 back channel is a 75-b/s FSK 
data channel, and the standard Bell 202 back channel is 
a 5-b/s on-off keyed signaling channel. 

For terminal applications—and, more specifically, for 
videotex—data must be received at high speed, but trans- 
missions can occur at a much slower rate geared to 
human reactions. Slow data-transmission rates can be 
tolerated because even the fastest typists cannot exceed a 
150-b/s rate. For this reason, the widely successful Cana- 
dian Telidon videotex program—based on low-cost mo- 
dems—has specified a 150-b/s back-channel specification 
for the Bell 202 modem. 

The Ic lets users choose between the standard 5-b/s 
signaling channel (Fig. la) and this faster back channel 
(Fig. 1b). The Ic’s V.23 back channel has also been 
modified to permit communication at both 150 and 75 
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2. Modem mode. After a set of logic levels has been applied to the five mode-control pins, the 
7911’s signal-processing algorithms go to work. The modem has personalities for half- and 


full-duplex, 300 and 1,200 b/s, and other special options. 
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b/s. Activation of the particular mo- 
dem type—a function of the 7911 
interface control—is selectable with 
five mode-control pins (Fig. 2). Both 
the receiver’s analog-to-digital con- 
verter and the transmitter’s digital- 
to-analog converter are integral to 
the Ic, allowing the implementation 
of on-chip digital signal processing 
(see “Testing the waters—digital sig- 
nal processing on one chip’). The 
transmitter’s d-a converter signals 
are generated at a high sample rate, 
higher than 100 kHz. 

With digital signal processing and 
the integral d-a converter, the IC can 
hold the output of all kinds of mo- 
dem transmitters to within 0.5 decibel of one another on 
any 7911. When all kinds of modems are compared 
across many parts, the tolerance broadens to 0.7 dB. The 
d-a converter can drive a low-impedance (600-ohm) tele- 
phone line directly. 


Abundant samples 


To supply an abundance of values for evaluation by 
the receiver signal processor, the interpolative a-d con- 
verter makes use of adaptive delta modulation at a sam- 
ple rate that is near 500 kHz. The delta-modulation 
method that is used compares the previous sample’s ana- 
log value as reconverted on a secondary internal d-a 
converter to the integral of the input signal received since 
the last sample. This comparison yields a binary decision 
to increase or decrease the digital input to the secondary 
d-a converter, which is also the input to the receiver 
signal processor. 

A built-in interface-control state 
machine controls both transmitter 
and receiver signal processing and 
handles the timing of all essential 
RS-232-C/CCITT V.24 serial-interface 
signals. As defined by Bell 202 and 
V.23, the half-duplex line-turnaround 
protocol requires a period of silence, 
or squelch, to be observed at the end 
of the main-channel transmission. 
The interface-control state machine 
supports this squelch function and 
also the soft turn-off option—speci- 
fied only for Bell 202—ffor both 
1,200-b/s modem standards. With 
the soft turn-off option, a 900-Hz 
tone is emitted by the transmitting 
modem at the beginning of the 
squelch period to warn the receiving 
modem that no more data will be 
transmitted. 

To help identify communications- 
system faults, the IC provides analog- 
loopback test modes for all modem 
types. These loopback modes set 
both the receiver and the transmitter 
signal processors to the same fre- 


Electronics/July 12, 1984 


J attributes stored 
ad. This capability 





quency band. The addition of these loopback modes lets 
the IC operate as a 1,200-b/s full-duplex modem on a 
four-wire leased network; each pair of wires in a four- 
wire network is dedicated to transmission in one direc- 
tion only. 

An external 910-Q resistor and a 0.002-microfarad 
capacitor, which together set the integrating constant of 
the a-d converter, are required to build a full-function 
modem, along with a crystal, its load capacitors, and a 
telephone-line interface. The crystal oscillator, which 
uses mismatched load capacitors for the most reliable 
start-up, has been designed around a parallel-resonance, 
fundamental-mode 2.4576-megahertz crystal with a 
0.01% frequency tolerance. In addition, an external auto- 
matic power-on reset circuit can be incorporated in order 
to support the modem start-up. A simple resistor-and- 
capacitor circuit 1s sufficient if it asserts the 7911 reset 
pin for at least 1.4 microseconds after the positive power 
supply has reached 3.5 volts. 

Because the 7911 was designed for two-wire, leased- 
line applications, the public-switched-telephone-network 
line interface actually comprises two parts: a two-to-four- 
wire hybrid, or duplexer, and a registered protective cir- 
cuit commonly known as a data-access arrangement. The 
duplexer connects the single pair of telephone wires to 
the IC’s two pairs of wires. 


Official bodies 


The data-access arrangement protects the telephone 
network from improperly connected or regulated equip- 
ment. Equipment connected to the telephone network 
must in turn be protected from the network environment. 
Each country has an official body that governs connec- 
tions to the telephone system—in the U.S., the Federal 
Communications Commission, in most European coun- 
tries, the postal and telecommunications authority (PTT). 
These agencies regulate such specifications as transmitter 
energy, network isolation, transient voltage protection, 
and on-hook/off-hook current and impedance. 

The transmitter’s energy requirements are guidelines 
pertaining to the acceptable amount of transmitted ener- 
gy in the voiceband. Acceptable voltage levels are typical- 
ly near 0.55 V peak into 600 (1 (-9 dBm). For instance, 
CCITT R.20 specifies that no more than 0.245 V peak into 
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600 (2 (-13 dBm) should be applied to a telephone net- 
work. In addition, network isolation is required to ensure 
that large common-mode voltages from power lines near 
the telephone wires do not destroy user equipment. 

Isolation also ensures that a short circuit in the net- 
work or in user equipment does not hamper the proper 
operation of the system when the short circuit is cleared. 
In the past, network isolation has been accomplished 
with telephone isolation transformers, but newer data- 
access-arrangement schemes use active components. 

Another function of the data-access arrangement is to 
protect the communications system from large voltage 
transients, such as those induced by lightning. Spikes of 
as many as several kilovolts can appear at the user end of 
a telephone network, but most national governing agen- 
cies specify a transient survivability of only 1.5 to 2.0 kv. 
The data-access arrangement must withstand these tran- 
sients without harming the modem or any other kind of 
user equipment. 


On the hook 


Impedance and current restrictions placed on user gear 
let switched telephone-network equipment work proper- 
ly. At the user end of the network, this equipment ex- 
pects to see terminations with a high impedance (greater 
than 10 megohms) and a small current (less than 10 
microamperes) for an on-hook condition. If the equip- 
ment is in the off-hook condition, the user-termination 
impedance becomes much smaller (near 600 1), and the 
current returned by the user’s equipment through the 
telephone-company loop increases greatly, to almost 50 
milliamperes. This change not only tells the telephone 
company the state of the user’s equipment but also al- 
lows the company’s equipment to be dormant when calls 
are not in progress. In a data-communications system, it 
is the data-access arrangement that controls the imped- 
ance and current characteristics the network sees. 

Automatic control of the communication system’s on-/ 
off-hook state requires the data-access arrangement to 
sense the ringing signal the telephone company generates. 
The ring signal is typically a high-voltage (almost 100-V) 
and low-frequency (nominally 20-Hz) input to the data- 
access arrangement. Since neither the hybrid nor the 
modem is designed to accept such a high-voltage input, a 
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separate ring-detection circuit that connects directly into 
the network is usually built into commercial data-access 
arrangements to provide signal isolation (Fig. 3). 

Regulatory agencies require that every design for data- 
access arrangements be registered before it can be used 
on a telephone network. Designers should get in touch 
with their respective agencies to find out what regula- 
tions are applicable before they proceed with any design 
for a data-access arrangement. But a typical design—not 
approved for the requirements of any particular tele- 
phone network—can be described to enlighten new de- 
signers of data-access arrangements. 


Ring detector 


The output of the ring-detection circuit controls the 
system’s on-/off-hook state through a relay that helps the 
data-access arrangement meet certain impedance and cur- 
rent requirements. A current-holding coil and two small 
resistors complete the circuitry required to meet the im- 
pedance and current requirements. A device called a 
tranzorb, which has the characteristics of a high-voltage, 
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3. Isolation. The data-access arrangement 
isolates the modem/hybrid from the tele- 
phone company’s local loop and vice versa. 
Ring-detection circuitry is added to warn the 
modem that a call is coming in. 


bidirectional zener diode, is used to 
meet the transient requirements set 
forth for a data-access arrangement, 
and an isolation transformer can pro- 
vide network isolation. A capacitor 
prevents the transformer from pass- 
ing dc signals to the modem. 

With the appropriate circuitry, the 
7911 can be configured to support 
the requirements of individual tele- 
phone networks. But the specific 
communications applications the IC 
was intended for include not only the 
fastest-switching telephone networks, 
which are characterized by low de- 
lays between request-to-send (RTS) 
and clear-to-send (CTS) modem-interface control signals, 
but also low-delay, leased-line hook-ups and the newer 
videotex applications. 


Leased connections 


Leased telephone lines, demanding the most of modem 
performance, are fixed connections from one user site to 
another—as opposed to standard telephone-network con- 
nections, which are temporal functions of network load- 
ing. As a dedicated connection, a leased line has well- 
defined delay characteristics that are much shorter than 
the random delays on typical telephone networks. In 
fact, the shorter delays are in turn reflected in the Bell 
202 and the V.23 timing specifications. 

The transmitter energy allowed on a leased line is also 
well controlled because of the connection’s unique char- 
acteristics. For this reason, users of leased lines can have 
their local telephone companies install programmable 
transmission attenuators. After measurements of the 
leased-line characteristics have been taken, adjustments 
can be made to the communications system to ensure 
that it transmits the maximum am- 
plitude carrier allowed on the line. 

Both two- and four-wire leased- 
line connections are available for 
data communications. A  four-wire 
network has certain technical advan- 
tages over its two-wire counterpart 
but is less economical, since its 
equipment and cabling are more ex- 
pensive than those of two-wire instal- 
lations. But with four wires, it 1s pos- 
sible to communicate in_ the 
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4. Full-duplex. Interconnection to a four-wire 
leased line requires two data-access ar- 
rangements, but the resulting communica- 
tions system is capable of performing full- 
duplex operation (1,200 b/s in each 
direction) with only one modem chip. 
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5. Videotex terminal. This videotex-terminal design has a minimal parts count. The microcomputer-based communications control unit 
manages the system with the help of a 5-bit-wide port for 7911 mode control. 


full-duplex mode without sharing the telephone band- 
width between two channels. 

Furthermore, a modem that is used in a four-wire 
leased line need not reject energy in the adjacent frequen- 
cy band and therefore improves system performance. The 
7911 can be used both in two- and four-wire leased-line 
circuit arrangements. For leased lines, the two-wire net- 
work interface is the same as the telephone-network in- 
terface that is discussed above. Figure 4 shows a four- 
wire application circuit. 

Unless the application requires full-duplex operation 
exclusively, the main- and back-channel RS-232-C inter- 
face signals each require individual universal asynchro- 
nous receiver-transmitters (UARTs). An addressable latch 
for mode selection is the only other logic that is required 
to connect the 7911 to its host microprocessor. On the 
network side of the modem, the interface circuitry con- 
sists of two data-access arrangements and two analog 
buffers in place of the two-to-four-wire hybrid that is 
required for a telephone-network or a leased-line two- 
wire connection. Both the transmitter and the receiver 
paths leading to the modem have one buffer and one 
data-access arrangement. 


Sophisticated functions 


For such sophisticated terminal functions as videotex, 
the communications system must deal with automatic 
calling, answering, and disconnect functions. Also re- 
garded as standard are provisions for an 8-bit micro- 
processor interface and two serial RS-232-C/V.24 mo- 
dem interfaces. These functions could all be incorporated 
into a single-chip microcomputer with two UARTs, an 8- 
bit microprocessor data bus, and a 5-bit port for the 7911 
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mode controls. Such a communications control unit 
would also control the data-access arrangement and the 
dual-tone multifrequency (DTMF) tone generator, which 
is used in automatic telephone dialing. 

The system’s communications control unit relieves 
some of the processing burden placed on the main pro- 
cessor and guarantees that the communications system 
gets top priority when critical timing is required. A com- 
plete videotex terminal (Fig. 5) with minimal support 
circuitry can be achieved using a communications control 
unit with a 7911, a cathode-ray-tube controller chip, and 
an Intel 8051. The 8051 controls all of the terminal’s 
operations, such as data management of the video-display 
memory and of the keyboard interface, as well as han- 
dling the initialization of the other two very large-scale 
integrated controllers in the system. The terminal’s con- 
figuration parameters should be controlled from the key- 
board; the 8051 interprets and acts upon these com- 
mands from the keyboard. 

Several CRT-controller ICs suitable for videotex termi- 
nals are available. These chips generally require a precise 
clock input or a crystal to generate a steady raster-scan 
display. CRT controllers for videotex are character-memo- 
ry-mapped, which means that each location in the video 
memory represents a character on the display. Static 
random-access memory is generally used for the video 
memory because refresh circuitry required for dynamic 
RAM would raise the terminal’s cost. 

The 7911, with its capability for a 150-b/s back chan- 
nel, rounds out the videotex terminal. Because videotex is 
intended for use on telephone networks, a two-to-four- 
wire hybrid and a data-access arrangement are required 
in the system. 
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Robot Basic integrates functions 
to facilitate off-line programming 


Hybrid software lets operators visualize motion and tool control, 
monitors sensory input and vision to minimize assembly-line downtime 


by Roland Woodcock, /ntelledex Corp., Corvallis, Ore. 


L]The role of software in a robotics system is one of 
integration: controlling arm motion, monitoring sensory 
input and vision-system operation, and controlling tool 
use. Software design therefore must make it easy for 
Operators to understand, visualize, recall, and predict 
movement commands and must interface with a wide 
range of hardware devices, such as strain gages and 
stepper motors. 

In addition, since assembly-line time is costly, off-line 
programmability is advantageous in reducing downtime. 
A key to speeding up this programming even further is 
the development of Robot Basic, a variant on the well- 
known high-level language, combined with a personal 
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computer for the development of application software. 


Robot Basic greatly eases the task of programming the 
new Intelledex robots. 

A six-axis robot arm, such as that on the Intelledex 
Model 605 (Fig. 1), can make a wide variety of move- 
ments. With its six joints adjustable in angle by stepper 
motors, its function closely resembles that of the human 
arm, but it is capable of more complicated movements 
such as bending backward at its elbow. When six motors 
move simultaneously, the resulting complex motion 
proves difficult for human operators to visualize. In addi- 
tion to generating commands powerful enough to take 
full advantage of a robot’s enormous flexibility of mo- 
tion, software designers are also re- 
quired to make it as easy as possible 
for operators to comprehend the mo- 
tion resulting from each command. 
In striving for these goals, the de- 
signer must strike a balance between 
ease of use and power consumed. 

These goals concern the operator’s 
control of the robot arm through the 
keyboard or through a program of 
robot commands. Equally important 
is the user’s interaction with the 
business end of the robot—its hand 
tool, known as an end effector. 

In the industry’s infancy, the end 
effector was a set of vacuum cups or 
perhaps a simple air-driven parallel- 
jaw gripper. Now it may include a 
strain gage to monitor gripper force, 
a photodiode to check parts align- 
ment, and a torque transducer to de- 
tect cross-threading of a bolt. End- 
effector and tool-control signals, as 
well as sensory signals, have prolifer- 
ated to the point where they must be 
integrated into the command-lan- 


1. Six-axis arm. A robot arm with six joints 
closely resembles the human arm but can 
perform more complicated movements, such 
as backward bending of its elbow. Operators 
have a problem visualizing robot motion 
when six motors move simultaneously. 
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guage structure, resulting in another software-design 
goal: it should be easy for the user to develop, test, and 
apply sophisticated end effectors. 

To minimize critical downtime, two additional soft- 
ware goals were set for the Intelledex robot: to reduce 
robot programming and teaching time and to permit off- 
line program development. Teaching a robot a new se- 
quence of tasks is slow; many robots require lengthy on- 
line teaching sessions to painstakingly walk through each 
motion in a new task sequence, during which time the 
robot is unavailable for use. Through the use of flexible 
software design, the programming and teaching time for 
a new task was dramatically reduced. For many applica- 
tions, the robot need only be taught three points to 
define the coordinate system of its work cell; the robot 
can then use blueprint dimensions to compute the points 
it must reach to accomplish its task. 

Further, it was noted that total downtime could be 
reduced to as little as 1 hour if programming were pre- 
pared off line while the robot continued to work. This 
was accomplished by using a host computer—a low-cost 
personal computer—as the user’s interface to the robot’s 
central controller. 


Hardware constraints 


Software design was constrained by a complex hard- 
ware system. Among the hardware goals for the Intelle- 
dex robot were that it have six axes, be of anthropomor- 
phic design, and move with high precision, accuracy, and 
speed. The resulting heavy computa- 
tional and data-passing needs led to 
a distributive-processing system in 
which the load is shared by 15 mi- 
croprocessors, plus one for the op- 
tional vision system (Fig. 2). 

The robot controller is an 8086 
with an 8087 coprocessor to perform 
such mathematical computations as 
coordinate-transformation calcula- 
tions. Controlling the stepper motor 
at each joint are two Z8 micro- 
processors, for a total of 12. One in 
each set, the master Z8, transmits 
motor-control commands from the 
main controller (the 8086) to the sec- 
ond Z8, the slave, which translates 
these commands into motor-driving 
signals. The master Z8 also monitors 
the angle of the motor shaft, returns 
this information to the main control- 
ler, and calls an emergency stop if it 
detects a stalled motor. 

The system’s auxiliary computer 
uses an 8088 to interface the system 
to end effectors and safety devices, 
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2.Load sharing. A _ distributive-processing 
system is required to handle the precision, 
accuracy, and speed requirements of the six- 
axis robot. The main controller is an 8086 
aided by an 8087 coprocessor to perform 
mathematical calculations. 
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such as pressure mats, light curtains (beams of light used 
in burglar alarms), and safety-stop switches. The optional 
vision system uses an 8086 and an 8087 for control and 
for such computations as image processing. 

Implicit in this design is the idea that the robot is a 
computer, with its arm functioning as a peripheral. The 
personal computer, through which the user communi- 
cates with the robot, does not actually carry out the 
robot’s complex operations. When connected to the ro- 
bot, it functions essentially as a dumb terminal and pro- 
vides disk storage for task programs. Thus, once a task 
program has been stored in the robot’s memory, the 
robot can function autonomously; the personal computer 
can be disconnected and used elsewhere for off-line 
programming. 


Personality cards 


The basic design approach was to use an existing high- 
level language for the interface between user and robot, 
merging this language with a custom software system for 
controlling the robot’s hardware. Not only did the avail- 
ability of readily adaptable high-level languages make 
implementation cost-effective, but by designing a custom 
software package in house, the integration of motion 
control, end-effector operation, and vision into a com- 
mon command structure was made feasible. 

First, a robot command was defined. An example is 
Move P, which initiates movement to position P. This 
command was divided into a sequence of small tasks, 
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3. Personality cards. A token—for example, the number 10—informs the robot software 
system where to find the op-code signals on the end effector’s personality card. The op-code 
signals are then converted to control signals to operate the end effector. 


¢ 


such as “‘set value of velocity for drive motor” or “‘re- 
quest motor-shaft angle data.” Each task was given a 
short label, called an operation code. Then these elemen- 
tal instructions were assembled to yield the desired re- 
sponse to the command Move P. This arrangement al- 
lows great flexibility for tailoring new commands. 

Basic was considered the best programming language 
because it is widely known, easily learned, and offers the 
advantages of easy writing, programming, and debug- 
ging. Its interpretive nature is not a drawback, because it 
easily outruns the fastest robot motion. In fact, an inter- 
preter allows on-line command processing. Operators at 
the keyboard of the robot’s host computer can enter 
commands one at a time, building their intuitive under- 
standing of each command by observing its resulting 
action—or they can verify a program they have written 
by watching the ensuing motions of the robot. 

Also in Basic’s favor was the existence of Microsoft’s 
Basic 86, which Intelledex licensed from Microsoft and 
which offers the advantage of easy interfacing; its inter- 
rupts allow file manipulation and facilitate the addition 
of robot commands. Well established with software and 
hardware companies, it has a ready availability that 
makes it a cost-effective high-level-language component 
of a hybrid software system (the op-code language is the 
other component). 

To take full advantage of a high-precision, six-axis, 
anthropomorphic robot required 150 specialized com- 
mands. For an operator to visualize each movement, 
command names were chosen with appropriate mnemon- 
ics. For example, the movement sequence 


Move straight P 
IMOVEZ -2.3 


instructs the robot to move first to the absolute real- 
world coordinate, position P (a previously defined array 
of coordinates), and then to make a move relative to that 
position (an Incremental Move) downward 2.3 inches 
along the Z axis. Vision commands are all identified by 
the prefix V: examples are Vsubtract, Venhance, and 
Vthresh. The prefix T denotes tool commands, such as 
Taffix, Tdetach, Tuse, and Tstatus. Sample system com- 
mands are COS87 and SQR87, which invoke calculations 
by the 8087 when the robot’s high precision demands 
greater computational accuracy or speed. 

Custom robot commands were added to Microsoft Ba- 
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sic 86 and then melded with the ro- 
bot’s op-code, resulting in pliable 
software. Software is called pliable if 
it allows future changes in robot 
commands and end-effector control 
without changing the software itself. 

For example, if the user develops a 
new end effector that requires a spe- 
cialized command or one for which 
no tool command exists, the problem 
becomes how to change commands 
without changing the system soft- 
ware. The problem is complicated by 
the fact that the operation of the end 
effector itself requires custom code, 
and it is not possible to predict ex- 
actly what its storage needs are going to be. 

The solution is in the form of a personality card for 
each end effector, a custom interface between the end 
effector and the auxiliary computer. This card receives 
op-code signals and converts them, using custom code in 
its read-only memory, into the control signals required 
by the end effector. Code in read-only memory also 
conditions end-effector sensor signals to allow their trans- 
mission to the robot’s central controller. Personality 
cards allow software expansion without changing the 
core system software. 

An example of how users might customize their own 
robot commands might be a pneumatically operated grip- 
per designed to hold a component that is 1.1 in. wide. 
The command Tuse (for Tool Use) was designed to allow 
the creation of custom commands. In this case, users 
might want to create the command 


Tuse “Gripper” 


where Gripper is an arbitrarily chosen descriptive label. 
This command can be defined with the command-defini- 
tion statement TDEF (for Tool Define) and appropriate 
parameter definitions: 


TDEF “Gripper” 10, 4, 1, 1.1. 


The first parameter associates the string Gripper with 
the number 10, a token that tells the robot software 
system where to find the appropriate special code on this 
end effector’s personality board in the auxiliary computer 
(Fig. 3). When the command Tuse “Gripper” is issued, 
the controller passes the token to the auxiliary computer, 
where it is used as a jump-table offset to locate the 
address of the custom code. This special code also con- 
tains the information defined in the remaining parame- 
ters in the TDEF statement. 

The second parameter establishes a fixed delay, in 
tenths of a second, between the initiation of tool action 
and the execution of the next Basic instruction. This 
delay gives mechanical devices sufficient time to com- 
plete their motion before the program continues. In this 
case of a pneumatically controlled gripper, the value 4 
sets up a 0.4-second delay to allow the jaws to close. The 
default value of O yields no wait. 

The third parameter produces a delay of return to the 
program, but the length of the delay is conditional. Such 
a delay allows testing for the completion of a process, 
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4. Jump table. A jump table and an area of random-access memory reserved for passing parameters help maximize the amount of RAM 


available for user programs. Codes for robot commands take up three times the space of Basic. 


which is quite useful when the completion time is not 
readily predictable. In the example, the parameter value 
of 1 causes the return to the program to be delayed until 
successful clamping of the component has been verified. 
A successful clamping might mean that the jaws have 
encountered a resisting force of, say, 6 ounces, as indicat- 
ed by a Strain gage. 

The fourth parameter sets a default value for the 
“amount of action,” in this case, jaw separation of 1.1 in. 
In normal use, the amount of action is specified by the 
parameter Tuse. For example, to set the jaw opening to 
2.3 in., the command given is 


Tuse “Gripper,” 2.3. 


But since the fourth parameter of TDEF sets the default 
to 1.1 in., issuing the bare command 


Tuse “Gripper” 
will cause the jaws to close to within 1.1 in. 
Overcoming software obstacles 


The designers of the Intelledex software encountered 
two major obstacles. The first was a conflict over the 
proper use of random-access memory. It was important 
to reserve as much of Basic 86’s 64-K bytes of RAM as 
possible for user-written robot task sequences. But it was 
also necessary to communicate with robot commands, 
with code almost three times greater than that of Basic 
86, requiring large amounts of data to be accessed and 
returned. Since neither user- nor system-generated code 
can overwrite the main area of the Basic 86 RAM, a jump 
table handled the passing of instructions (Fig. 4). Strict- 
ly reserving an area of RAM for passing parameters han- 
dled the transmission of Basic variables. 

The second problem involved the unusual demand 
placed on subroutine returns required for robots. Basic 
treats robot commands as subroutines, but there are com- 
plications. In addition to normal completions of subrou- 
tines, there are returns with errors, which may be of 
different priorities. Of intermediate priority is a location- 
inaccessible error, such as a robot directed to a position 
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outside its work envelope. This error is not critical and 
Basic can trap, or ignore, it if desired. But an emergency- 
stop situation creates a top-priority, or nontrappable, er- 
ror condition. 

A problem then arises, since when Basic executes a 
subroutine, it places pointers on a stack for use when 
control returns to the main program. An unexpected 
emergency-stop signal disrupts the proper unraveling of 
the stack. This problem has been solved by cleaning up, 
or erasing, the pointers that Basic will see when control 
is returned by the robot-command code. The cleaning up 
is done in the parameter-passing area, before control has 
left Basic. 


Robot simulation 


To simulate the robot in order to do off-line develop- 
ment of a robot task program, a special simulator disk is 
loaded into the personal computer. Any IBM-compatible 
personal computer can be used because its 8088 is com- 
patible with the robot’s 8086 and because it offers a slot 
for the 8087. The disk, which contains Basic with its 
robot extension, makes the personal computer think that 
it is interacting with the robot, thus making it emulate, 
or simulate, the robot. The computer can now be used to 
write and debug a task-sequence program while discon- 
nected from the robot. And the finished program can 
then be saved on a disk. 

When the time comes to change operations on the 
assembly line, the robot is stopped so that it can be given 
the new task sequence. First, the operator connects the 
personal computer to the robot and boots it with a 
special disk, known as the host disk. The personal com- 
puter now functions as a terminal to the robot. The task 
program is downloaded from the computer to the robot’s 
RAM; the robot can then proceed with its task when 
commanded by the personal computer. Alternately, the 
program can be stored in nonvolatile robot memory; the 
operator can start the program automatically from the 
robot’s controller console. The personal computer can be 
removed for more off-line programming while the robot 
continues to work. bel 
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LCD reliability 
testing program 
now available 
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of metal effluents 


New guide lists 
150 sensor designs 





Engineer’s newsletter 


As many electronic-design engineers know, very little quantitative 
reliability information is available on either dichroic or twisted-nematic 
liquid-crystal displays. Rome Air Development Center (RAC), in con- 
junction with Mesophase Inc., Cupertino, Calif., and Trio-Tech Interna- 
tional, Burbank, Calif., is working to rectify this situation. The two 
industrial firms are conducting LCD test programs, while RAC is 
analyzing data from these tests and others. The testing program’s 
objectives are to create a complete set of quantitative reliability data on 
both LCD technologies, as well as to establish a set of standardized 
reliability tests and procedures to support subsequent LCD reliability and 
performance testing. Persons or organizations interested in more infor- 
mation on this program should contact Robert Arno, RAC, Griffiss Air 
Force Base, N. Y. 13441, (315) 330-4151, or Kevin Hathaway, Meso- 
phase Inc., 10675 South De Anza Blvd., Cupertino, Calif. 95014, (408) 
973-8558. 


General Electric Co. scientists at the firm’s Research and Development 
Center, Schenectady, N. Y., have developed a simple one-step procedure 
that cleans up industrial waste water and process streams containing 
dissolved metals, such as occur in printed-circuit plating. The new 
process dramatically reduces the size and cost of the process equipment. 
The continuous metal-extraction procedure, which takes advantage of 
recent advances in membrane technology, uses two compact modules— 
one to remove metals continuously as a stream of water is fed through 
the system, and the second to produce concentrated metal-containing 
solutions. The stream first flows into an extraction module, where it 1s 
routed through thousands of hollow fibers, or membranes. With an 
internal diameter of about 200 wm, each hollow fiber has microscopic 
pores and is resistant to corrosive attack. An organic solvent containing a 
liquid ion-exchange material is channeled into the spaces between the 
fibers. This solvent picks up metal ions that migrate outward through the 
pores in the fibers and carries them to a stripping module (a cylindrical 
chamber that contains a stripping solution). There, a special solution 
(which can be an acid, salt, or base) removes the metal ions from the sol- 
vent in a concentrated product stream; the solvent is then recycled to the 
extraction module. Since the modules do not have any moving parts, the 
system requires minimum maintenance. GE is now investigating potential 
applications for this technology at its various manufacturing facilities. 


Sensors interface the parameters of the physical world to electronic 
instruments and systems. A new book by Harry N. Norton, “Sensor Se- 
lection Guide,’ published by the Swiss firm Elsevier Sequoia, compiles 
150 sensor design specifications for measuring solid-mechanical, fluid- 
mechanical, and thermal quantities, including a large selection of 
pressure transducers, accelerometers, and load cells. Each design, with 
all its essential specifications, is described on a full page in a 
standardized format. The book consists of a terminology section, data 
sheets, and a listing of manufacturers’ addresses. Planned as a continuing 
project with new editions to come every two or three years, the guide 
sells for $15 a copy, including postage. For a copy, write to Elsevier Se- 
quoia S. A., P. O. Box 851, 1001 Lausanne 1, Switzerland.—Jerry Lyman 
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SWITCHES BEGIN WITH RELIABILITY 


TO MEET CHANGING NEEDS 


A switch that doesn’t work is 
somewhat like the sun refusing to 
come up in the morning. Just as few of 
us worry about the sun’s daily arrival, 
designers generally give switches very 
little thought (and very little praise) 
when they perform as expected—but 
should they fail, look out! 


Market-Driven Change 
Fortunately, today’s switches are 
very reliable, thanks to the toils of the 

engineers working for switch 
manufacturers. For the most part, 
advances in switches are driven by 
changing needs and requirements of 
systems designers—and switch 
designers have reacted superbly. 

But as electronics changes every 
day, so do the switch makers’ product 
offerings change in response to those 
evolving needs. Thus this report will 
focus on the overall market health and 


projections for the major types of 
switches: keyboards, pushbutton, 
rotary, thumbwheel, those in dual in- 
line packages, toggles, rockers, and 
paddles. 

Also included is a discussion of the 
design considerations driving switch 
technology—such as miniaturization— 
as well as a healthy sampling of the 
newest product offerings. Rounding out 
this survey is a glossary of widely used 
switch terms for the uninitiated 
specifier of switches. In the age of 
microelectronics, the subject of 
switches and other passive 
components may not come up in 
formal classroom instruction, so a 
practical guide to fill in the gaps can be 
of real help to a specifier. 

The proliferation of personal and 
portable computers and consumer 
electronic equipment like stereos, TV 
sets, and microwave ovens, as well as 





Oak Switch Systems Inc.’s low-profile full-travel membrane keyboard measures just 19.9 
mm from the center of the home row of keys to the bottom of its lightweight aluminum plate. 
The Crystal Lake, Ill., firm’s keyboard uses a rocker mechanism (patent pending) that 
imparts a distinct nonfatiguing feel for the keyboard operator. [Circle 460] 
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tone dialing on telephones, has created 
a growing need for keyboards. 
Electronics’ World Market Forecast 
predicted earlier this year that the 1984 
market for keyboards including 
keyboard assemblies, keypads, and 
matrixes will be about $255 million, 
growing to $359 million in 1987. 

Although keyboards may appear to 
be a collection of individual keys, there 
are considerations that extend beyond 
the keys themselves. Indeed, with a 
keyboard, the whole is greater than the 
sum of its parts. 


Keyboards Flourish 

For instance, ergonomics is playing 
an important design consideration in 
personal computers and office- 
automation equipment. A low-profile 
keyboard is just one aspect of many in 


- ergonomics. Such a keyboard, with a 


slope of from 5° to 15°, as specified by 
DIN, the West German standards 
institute, contributes to operator. 
comfort, which in turn helps reduce 
errors and fatigue. 

But the lower-profile requirements 
also affect the individual keys 
themselves. For example, the height of 
the home-row keys (A through L ona 
standard typewriter) are only 30 mm, or 
1.18 inches, as specified by DIN 
standards. This in turn reduces the 
amount of key travel that is possible. 
Some keyboards offer travel as little as 
0-125 /i0. | 

Of course, there are other 
parameters for the individual 
switches—such as life expectancy, 
contact resistance, dielectric strength, 
load-handling ability, resistance to 
hostile environments, and ability to 
withstand soldering stresses—that 
must be taken into consideration. 

Other factors that affect the person 


Cover photos: NKK Switches of Amer- 
ica Inc. (toggle switch), Alps Electric 
USA Inc. (keyboards), and Omron 
Electronics Inc. (pushbuttons). 
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Smart engineers have always known that 
simplicity 
equals 


l-pole, |1-position 





reliability 


CTS insert molded rot. 
l-pole, |1-position 





Now you select the rotary selector switch 
likely to be most reliable 


It is very apparent that the CTS 
rotary selector switch—with only 
19% as many separate paris as an 
ordinary switch—offers greater 
stability and precision switching 
even under punishing use or 
severe shock and vibration. Insert 
molding locks every CTS terminal 
in place for positive, precise 
switching—even after thousands 
of operations. 

Take another look at this pic- 
ture of reliable performance. 
Compare the many tiny, fragile 
pieces in an ordinary switch that 
can become mis-aligned and 
cause problems in the field. 


Remember the simple, solid con- 
struction of a CTS rotary. You cant 
make a mistake when you specify 
the switch thats built to be most 
reliable. 

For a complete catalog Of reli- 
able CTS rotary selector switches— 
both stock and custom, call your 
CTS sales engineer or write: CIS 
Corporation, Elkhart Division, 1142 
W. Beardsley Ave., Elkhart, IN 46514. 
Phone: (219) 295-3575. West 
of Mississippi River: CTS Cor- 
poration* Paso Robles Divi- 
sion, 500 Linne Rd., Paso 
Robles, CA 93446. Phone: 
(805) 238-0350. 


*in Calif. dba CTS Electronics Corporation, 
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means Reliability 


CTS CORPORATION ¢ ELKHART, INDIANA 





Series 004 Momentary 
contact switch panel. 
Phone: (219) 295-3575 
CIRCLE NO. 171 
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Type 212-450 Rotary switch 
potentiometer combination. 
Phone: (219) 295-3575 
CIRCLE NO.172 
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Type 227 Rotary switch/ 
power switch combination. 
Phone: (219) 295-3575 


CTS offers thousands of PC 
board rotary switch variations— 
all with insert molded reliability 





Select from a wide variety of shorting. 
non-shorting or mixed circuitry—as well 
as a range of index assemblies and 
wafer constructions for either perpen- 
dicular or parallel PCB mounting. Also 
available with AC power switches and 
variable resistors. 





Series 230 20 to 40-position 
digital rotary switch. 

Phone: (219) 295-3575 
CIRCLE NO. 174 
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Molex Inc.’s various membrane switches are offered in three basic types: standard, tactile, 
and hybrid. The Lisle, Ill., company has four standard switch configurations available 
immediately from stock. The hybrid membranes have been specially designed so that 
integral displays and electronic components can be included in the switch. [Circle 461] - 





working with a keyboard are the 
keytops, graphics overlays, shielding, 
and mounting. Designers need to 
consider all of these when specifying a 
keyboard. 

Most keycaps made today by the 
major manufacturers—Alps Electric 
Inc., of Rockville Center, N. Y.; KB 
Denver Inc., of Frederick, Colo.; 
Grayhill Inc., of LaGrange, IIl.; Rogers 
Corp., of Chandler, Ariz.; and Texas 
Instruments Inc.’s Attleboro, Mass., 
Data Controls operation—are made of 
injection-molded plastic. Two of the 
most common materials are | 
polycarbonate and ABS polymer, the 
latter of which is typically used in two- 
shot molded applications, in which the 
legend is a piece of plastic molded 
right into the cap. 

By far the most durable legend, 
though usually at a price premium, is 
found in the two-shot molded keycap. It 
is made by a process in which the 
legend is injection-molded in a transfer 
die and then part of the mold is rotated 
and the key is molded around the 
legend. 

Hot stamping is one of the oldest 
methods of imprinting legends. A 
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plastic film similar to a typewriter ribbon 
is placed over the keytop, and a hot die 
(similar to lead type) is forced under 
pressure onto the keytop, leaving the 
imprint of the legend. In high-use 
applications, however, the legends can 
wear Off. 

A newer process is tampo printing, in 
which the legends are imprinted with a 
special etching ink. The ink builds up 
and etches into the key (similar to 
anodizing of aluminum). Wearability is 
rivaled only by the two-shot process. 


Other Keycap Types 

Another keycap type, engraved and 
paint-filled legends, can meet many 
requirements. Again, in high-use 
applications, the fill may wear. 
However, engraving can be 
accomplished with minimal tooling. 

Another approach is replaceable 
legends. A clear plastic snap-on cap, 
such as those from Dialight, New York, 
fits over a solid colored base key, and 
in between is a piece of paper with the 
legend. 

Since keyboards are the components 
that interact with the user, they are 
logical locations for data displays, 





function or warning indicators, product 
and model identifiers, brand names, 
and corporate symbols. Two 
materials—polycarbonate and 
polyester—stand out among the many 
materials that can be used. 

Polycarbonate is the most commonly 
specified material for the graphics 
overlays. Colors are extremely vivid 
due to the clarity of the raw material. 
Polycarbonate is available in several 
textured surfaces that resist scratches 
and provide a matte finish. 


Chemical Destruction 

However, polycarbonate is destroyed 
by many common chemicals. Some top 
coatings do protect against a number 
of these chemicals. In extremely harsh 
environments, however, it is best to 
stick with a tougher material. 

Polyester is impervious to most 
common chemicals—including 
petroleum oil, alcohols, and aliphatic 
hydrocarbons, as well as wine, beer, 
whisky, coffee, and milk—and it is also 
structurally stronger than 
polycarbonate. It is available only in 
smooth and matte finishes, and colors 
are not as vibrant as in polycarbonate. 

Polyester is not as clear as 
polycarbonate and does not transmit 
the color of the graphics symbols as 
well. Graphics overlays are typically 
printed on the underside and viewed 
through the material; this process is 
called second-surface printing. 

Many electronic components today 
are sensitive to static discharge, 
particularly those fabricated in 
complementary-MOS and its 
derivatives, so wise designers shield 
their keyboards in order to protect the 
circuits from stray charges. Shielding 
should also be a concern of the 
designer if he or she must meet the 
requirements of government regulatory 
agencies or of international standards 
as set by various advisory or testing 
groups. Many companies, Grayhill and 
KB Denver among them, can provide 
static shielding. 

Usually, this type of shield is very 
simple and is constructed of a material 
such as metalized Mylar applied 
between the outer layer of the 
keyboard and the switch layer. It is 
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Oak's Series 225 low- 
profile keyboard switch 
provides the rugged con- 
struction, tactile feel and 
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SERIES 225 


test equipment, the switch meets the speci- 
fications of MIL-S-3786/20. 


The versatile Series 850 
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OAK, Switch Systems inc. 
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most often attached by means of a 
pressure-sensitive adhesive and 
grounded through its connector. 

For protection from electromagnetic 
and radio-frequency interference, the 
same technology works well—except 
where the keyboard has windows or 
large open areas. In these situations, a 
shielded window is required and needs 
to be bolted to the keyboard. There are 
several manufacturers that build 
windows of this nature. 

In terms of mounting, a keyboard is 
essentially a printed-circuit board. Four 
techniques of mounting keyboards in 
enclosures stand out as the most 
popular. 


Four Techniques 

Threaded studs can be provided with 
almost any style of keyboard. 
Consisting of a threaded steel stud 
designed to be force-fitted into a pc 
card, they are similar to the studs 
designed for sheet-metal connections. 
For use with graphics overlays, they 
must be installed in a counterbored 
hole in the pc card to allow the overlay 
to lay flush. 

Pressure-sensitive adhesive is a 
suitable way to mount flat-panel 
keyboards, especially when the 
keyboard is mounted in a recess. A 
third mounting method uses holes 
drilled in the keyboard, which then can 
then be mounted with screws or studs. 

Finally, some keyboards with bezels 
have plastic posts at each corner for 
mounting. These posts protrude 
through the customer’s panel and are 
generally heat-swagged on the 
backside to capture the keyboard in 
place. 

Not only must engineers design the 
keyboard, but they also must look at 
options that extend beyond the typical 
choice of selecting the type of 


As with the firm’s sealed toggle switches, 
C&K Components Inc.’s pushbutton 
switches have ratings from 5 V to 1 A at 120 
V ac or 28 V de with two switching functions 
available. No special steps are required for 
installing the Newton, Mass. firm’s switches: 
just solder and clean along with other 
components. [Circle 462] 
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keyboard that uses snap-action 
pushbuttons. For instance, they are 
now confronted with membrane 
keyboards, which are coming on strong 
in many home appliances. Another 
choice is in lighting keyboards, either 
by flooding the background or by 
lighting each and every key on the 
board. 


Thinking of Membranes 

According to Rogers Corp., which 
makes both dome and membrane 
keyboards, the electrically active layers 
of membrane keyboards, or touch 
panels, can be designed as two distinct 
circuit layers (each with its own 
interconnection tail); as a single layer 
folded to appear as two layers; or as a 
multilayer where one layer is 
constructed by alternately screening 
conductors and insulators or by plating 
though on an etched circuit where the 
second layer contains only shorting 
members and does not interconnect to 
the outside world. By selecting the 
correct construction among those 
options, keyboard designers can 
specify almost any interconnection 
pattern, yet obtain extremely cost- 
effective configurations for simple 
interconnection patterns. 

Membrane-switch keyboards are not 
taking off as well as they could, due to 
a number of problems. Bergquist 
Switch Inc., Minneapolis, whose value- 
added business in push-button 


switches has boosted it to into the 
membrane market, has been 
attempting to educate users by 
demonstrating potential areas of 
membrane failures. The first of a series 
of white papers lists the following as 
among some of the reasons membrane 
switches fail: 

m Failures due to materials 
incompatibility. 

m Failures caused by raw-material 
shrinkage. 

mw Failures in dielectric jumpers. 

m The effect of pressure-sensitive 
adhesives on graphic inks. 


Tracking Down Failures 

Bergquist has done extensive 
accelerated aging tests at 100°C. 
Among its findings are that the degree 
of transfer of conductive silver ink to a 
pressure-sensitive adhesive surface is 
a function of the exposure time under 
the test conditions. The company says 
that longer exposures caused more 
silver to transfer to the adhesive 
surface, resulting in the plasticization 
of the silver ink’s binder resin and a 
loss in conductivity. 

“The product that differentiates 
Bergquist Switch from others is our 
heat-seal switch,’ says Carl Bergquist, 
founder and president of the 
company. “This product is built with 
both silver and copper traces, and the 
performance of the switch is 
unexcelled. Life testing of the heat- 
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Mil-S-83731 toggles. 
In 1 and 2-pole 
configurations with 
standard lever or lever 
lock operation. — 


requirements. 


Subminiatures. Broad PC 





wrap terminations also 
Standard. 


New! LED pushbuttons 
and rockers. Combine low 
power consumption with 
long life. 1 and 2-pole 
circuit configurations. 


PC board switches. Conform 
to standard spacing 








terminal selection. Ratings up 
to6 amps. Solder lug and wire 





New! Sensitive 
pushbuttons. In 1 or 
2-pole configurations. 
Bushing or snap-in 
mounted. Solder lug or 
PC terminals, AC and 
DC ratings. 






New! Large bushing 
toggles. High-torque. 
anti-rotation. 


Switch to the future 
with Cutler-Hammer miniatures. 


Our line of miniature switches is one of the 
biggest in the industry. And its growing because 
were constantly adding new switches that can 
help you tomorrow. 

All Cutler-Hammer miniature and subminiature 
switches are designed to deliver dependable, 
long-term operation. Look over our extensive 
= ‘Te Electrical /Electronic 

= Control ; 


line. You'll find the switches that fit in with your 
plans for asmooth-running future. 

For more information, contact your Cutler- 
Hammer sales office or distributor. Or write for 
our complete catalog. 

Eaton Corporation, Aerospace/Commercial 
Controls Division, 4201 N. 27th St., Milwaukee, 
WI 53216. 


Circle 175 on reader service card 
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Suited for instruments, test equipment, process-control equipment, and computers, ITW Switches’ subminiature rotary switch is available in 
up to eight positions indexed in 45° increments with single-pole switching or two-position, double-pole switching. The Chicago, Ill., firm uses 
gold plating over a nickel-plated copper alloy for its contacts, suiting applications requiring long-term, stable contact resistance. [Circle 463] 


sealed switch has been in excess of 10 
to 1 over pressure-sensitive adhesives 
at 98% relative humidity and 75°C 
conditions.”’ 

When it comes to lighting a 
keyboard, the designer’s first decision 
is whether the application needs it. If 
the answer is ‘yes,’ then the next 
question is what kind of lighting will 
best suit the end user. 


Light on the Subject 

Grayhill, which specializes in lighted 
keyboards, prefers electroluminescent 
lighting. The EL lamp, a panel that is 
positioned beneath the graphics of the 
keyboard, is similar to a capacitor in 
that it consists of two conducting 
surfaces with a dielectric material 
between them. 

The luminescent pigment is 
dispersed within the dielectric material 
and therefore will be subject to the 
electrostatic field of the charged 
capacitor. If an ac voltage is applied 
across the panel, the phosphor 
particles will be in a continuing state of 
excitation, giving off a steady light in 
the form of a glow. Of course, the 
graphics overlay must be chosen to 
allow light to pass through the desired 
areas. 
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An alternate route to backlighting is 
taken by KB Denver. Except with 
annunciator keyboards, the firm uses 
incandescent lamps for backlighting 
because incandescent light is easily 
diffused. It also can be filtered to 
create several different colors 
unavailable with light-emitting diodes, 
for example. Incandescent lamps are 
also used when the keyboard is to be 
backlit for night viewing because they 
can be hooked up through a variable 
resistance such as a potentiometer to 
adjust brightness. 

LEDs are typically used only for 
indication and not for backlighting 
because it is almost impossible to 
diffuse their light output over medium 
to large areas, KB Denver maintains. 
Although almost any type of LED can 
be used with the snap-dome-switch 
technology, the firm prefers the axial- 
lead variety. 

There are a couple of new keyboard 
technologies that may soon be gaining 
designers’ attention. One of these new 
types is the inductive keyboard, in 
which the switching is done by a piece 
of ferrite material that moves through.a 
hole on the pc board. When the ferrite 
core enters the hole, a transformer coil 
that is printed on the board around the 


hole senses the change in inductive 
coupling and then sends out the 
necessary signal. 

Another approach derived from basic 
electronic principles is the capacitive 
keyboard. Here, the key movement 
Causes a Capacitive change in a circuit, 
which serves as an indication that a 
key was depressed. 

Yet another technology that may find 
its way into the hearts of designers is 
one based on optics. Sure to provide 
all of the advantages of fiber optics, 
plus cut down on bounce, the optical 
keyboard works much like the light 
beams that keep elevator doors open 
as people enter and leave. In this 
approach, the key movement breaks a 
light beam and its associated detector 
sends out a signal. 


The Pushbutton World 
Pushbutton switches may be the 
broadest subcategory of the switch 
universe. Although performing in such 
wide-ranging uses as telephone sets, 
data keypads, keyboard switches on 
data-entry terminals, and membrane 
switches, pushbutton switches can be 
grouped into two categories: general- 
purpose and low-level. Moreover, these 
two groups can be further divided into 
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First—that’s the only place to be. 

Ina recent survey more than 7 of electronic 
engineers said they read Electronics first, before 
any other electronics industry publication. 

That means if you advertised in Electronics 
they read your ad first too. If you didn’t, they 
didn’t. 

And when you're selling in the multi-billion 
dollar electronics market, having your ad read 
first makes a big difference. 

Especially when it’s read by those at the top 
of the buying pyramid, where your sales really 
begin. 

They’re the key individuals who unlock the 
door to a bigger share of market. They authorize 
purchases and directly influence buying policies. 
They’re the important people who read the best 
editorial in the field. 

That’s the readership Electronics delivers. 
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read Electronics first. 


Source: Crossley Surveys, Inc. 


So while Electronics reaches the top of the 
buying pyramid, other publications just give you 
the numbers at the bottom. 

And in Electronics your advertisement is 
surrounded by timely, respected, world-wide 
editorial. The right kind of environment for your 
message. 

Read at the right time. 

First. 







FEBRUARY 24, 1982 






What Reagan’s budget does for electronics/89 
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been tested successfully up 75 amps inrush. It 
will operate at maximum load in high ambien 

temperatures. And, withstand 50,000 
actuations, minimum, at full load. 

Curvette comes in single and double- 
pole configurations. Both are UL listed, 

CSA approved and VDE approvable in 
most popular ratings. 

A new size. Curvette is slightly 
smaller than standard, so it needs less 
mounting space. But with our new 
patent pending mounting ears, it 

also fits snugly in standard open- 
ings. You can upgrade without 

retooling. Or, second source any- 
one from Arrow Hart to McGill. 
A FREE test. Pick a Cur- 

vette: one -color, two-color, 

_ lighted (AC or DC), single- 

_ pole or double. ..even the 
_ VisiRocker,™ with second 
on molded i in for low 
_ cost Bak hencsanie 


Survette™ — a totally new 
| rocker switch. Our new 
curved rocker switch of- 

_ fers several dramatic im- 

_ provements over standard 

_ §witches. Some you can 

see, some you can’t... 

A new shape. Outside, 

- Curvette has a compound 

curve bezel that blends 

into the panel. No hard 

edges. Rounded corners. 

-Asoft, glare-free matte — 
finish. Your choice of color. 

The look is clean and con- 




































Anew mechanism. 
nside, Curvette has the toughest 
witching mechanism we've eve 
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lighted and nonlighted models. 

General-purpose switches are those 
typically used in on/off functions in 
electronic test equipment, machine 
tools, various industrial control 
equipment and process control, as well 
as in medical diagnostic 
instrumentation. 

Low-level switches are those in 
which the manual input provides 
commands for a logic circuit. They 
have ratings of 5 V and currents of a 
few milliamperes. In contrast, general- 
purpose pushbuttons are rated at 250 
Vat5A. 

Electronics’ World Market Survey 
estimated that the 1984 market for 
pushbutton switches would be $94.3 
million, rising to $109 million in 1987. 
This healthy market has led to steady 
technological advance. 

Today, the major concerns driving 
pushbutton-switch technology are how 
to handle what are called dry circuits 
(low-level logic of 5 V or less); 
miniaturization; a new lighting source; 
and the push for standardization. 

In dry circuits, conventional silver 
contacts may not be able to provide 
reliable service for the low-level 
signals. This problem is being handled 
in a number of ways. 


Three Solutions 

One is the use of a Hall-effect 
device. Here, the pushbutton does not 
do the actual switching: rather, the 
actuator lowers a small permanent 
magnet close to a Hall-effect device 
that trips due to the magnetic field. 
Hall-effect switches are free of bounce, 
are fast, and boast an indefinite life 
span. They are more costly, however 
than other solutions to the dry-circuit 
problem. 

A second method of dealing with 
low-level logic is by using standard 
silver-contact pushbuttons with gold 
plating over the silver. The thin gold 
layer solves the problem without 
requiring tooling changes. The 
additional cost is due merely to the 
gold. 

The third common way of dealing 
with dry circuits is by using nonsilver 
contacts with gold plating. This method 
requires substituting new contacts for 
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the traditional silver ones and 
modifying the overall mechanism. With 
new tooling involved, these steps add 
to the cost. 

In either the second or third case, 
care should be taken not to expose the 
contacts to destructively high voltages 
and currents, either during operation or 
by excessive testing during inspection. 


Shrinking Switches 

Not only is the rush to 
microprocessor-based equipment 
calling on switches to perform at lower 
voltage and current levels, but it is 
demanding that switches become 
smaller and smaller. In response, 
switch manufacturers are developing 
new tooling, new materials, and new 
switching mechanisms. 

This opportunity will also allow 
manufacturers to design a permanent 
solution to the dry circuit, since gold 
contacts is seen by many as a barely 
satisfactory solution. The factors that 
make a switch a good performer— 
sliding, wiping action, contact pressure, 
and snap action—all contribute to 
destroying the gold contacts and 
reducing switch life. 

In terms of lighted pushbuttons, 
switch manufacturers would relish 
finding another source than 
incandescent lamps, which require a 
moderate amount of power, may be too 
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hot for many applications, and come in 
too few types. However, the alternative 
sources to date have fallen short. 
Light-emitting diodes, for example are 
not bright enough and come in only 
three colors. 

Incandescent lamps’ biggest fault is 
the limited number of bulb types. 
Pushbutton manufacturers do not want 
to specify a custom-made bulb out of 
fears that other switch manufacturers 
would not follow suit and that 
purchasers would find replacement 
bulbs were not readily available. Bulb 
makers, however, will not create a new 
type unless they are sure there is a 
ready market for it. 

This leads to the last force molding 
the switch marketplace: 
standardization. Although there has 
been some attempt at creating a 
interchangeable switch, there is not 
much progress to report. The benefits 
to switch purchasers would be easy 
and plentiful second sourcing, lower 
prices due to the intensified 
competition, and quite possibly, a 
reduction in costs of assembly and 
inventory. 

“Looking into the future, there isn’t 
much more that can be expected from 
pushbutton switches in terms of 
electrical performance,” says Joseph 
Santoro, general sales manager, for 
Unimax Switch Corp., of Wallingford, 





These two-position key-operated switches from Unimax Switch Corp. for medium-security 
applications are designed to prevent unauthorized use or interruption of equipment. The 
Wallingford, Conn., firm has models with one to four poles, and maintained or momentary 
action (the latter having no detent position so it snaps back). [Circle 464] 
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Conn., a large manufacturer of lighted 
and unlighted pushbutton switches. 
‘“Today’s 5 A at 250 V ac is quite 
adequate for a general-purpose 
pushbutton. Also the 1-million-cycle life 
is quite adequate. Chances are that the 
switch will outlive equipment it is 
serving.’ 


The World of Rotaries 

Discrete rotary switches, a mature 
technology, are still the best way to 
control multicircuit functions. According 
to Electronics World Market Survey, 
the rotary switch market for 1984 is 
estimated at $126 million and will go to 
$162 million in 1987. Like keyboards, 
rotary switches are finding increased 
uses, due to the proliferation of 
microprocessor-based equipment. 

Rotary switches can be grouped into 
two categories: enclosed and open- 
frame. All of the criteria by which to 
evaluate switches in general—contact 
resistance, load rating and type of load, 
life, dielectric strength, voltage and 
current handling, and so on —apply to 
rotaries as well. But there are a few 
additional considerations in selecting a 
rotary switch: size, shaft and bushing 
lengths, number of poles, number of 
positions per pole, number of decks, 
and torque. 


Rotary segments can produce 
virtually any desired electrical pattern. 
That attribute, combined with the ability 
to gang several decks on a common 
shaft, provides high switching versatility 
in a single compact package. The 
number of positions, or steps, can be 
varied to suit specific applications. 
Many manufacturers of rotary switches 
including Oak Switch Systems Inc., 
Crystal Lake, Ill.; Ledex Inc., of 
Vandalia, Ohio; Cole Instrument Corp., 
of Santa Ana, Calif.; Armtec Industries 
Inc., of Manchester, N. H.; and Grayhill 
offer standard switches with 8, 10, 12, 
18, 20, and 24 stations. 

For a rotary switch, torque is 
analogous to actuating force: it is the 
force required to rotate the switch 
through the various positions. This 
force is specified in terms of maximum 
and minimum values, whose average Is 
measured during qualification testing. A 
manually operated switch should 
present a steadily increasing resistance 
as it is moved out of each position and 
a smooth positive tactile feel as it 
Snaps into the next position. 

During the operating life of the 
switch, rotational torque may drop, due 
to wear on detent sprockets and 
relaxation of springs. It may be 
desirable to specify a minimum end-of- 








life value; if so, a rule of 50% deviation 
from initial torque value is often the 
specification. 

Torque plays a role in the switch 
designer’s decisions on the mounting 
bushing and on stop strength. 
Generally, the better stabilized the 
switch is in its mounting surface, the 
better it will withstand lifetime torquing 
forces. The switch should incorporate 
firm and secure mounting means. Stop 
strength should be adequate to 
withstand torque force of 25 in.-lb for 
switches 1¥s in. and larger, 15 in.-Ib for 
switches from 1¥s to % in., and 7¥2 in.- 


lb for smaller switches. 


Finally, the number of switch decks, 
poles per deck, and positions has a 
direct effect on the torque needed to 
provide a positive detent action. Larger 
switch assemblies (those with more 
decks) should have adequate 
longitudinal support for the mass of the 
switch and associated wiring. 


Some Subcategories 

One subcategory of rotary switches 
gaining popularity as computers and 
computer terminals move out of the 
data-processing center and infiltrate 
the front office is keylock switches. 
They permit operation of the switch by 
authorized personnel only. In most 
cases, the keylock switch mounts 
nearly flush to the panel and is secured 
by a nut from behind. Its mounting 
prevents the keylock switch from being 
loosened or removed from the front. 

A spring-return rotary switch is one in 
which a rotational force, applied to the 
shaft, is required to maintain contact at 
one or more switch positions. 
Releasing the force on the shaft allows 
a spring mechanism to return the 
contact to the desired position, known 
as the detent position. 

An isolated-position rotary switch is 





Two tiny LEDs in the tip of this toggle switch 
change color, depending on the position of 
the switch. This part, from NKK Switches of 
America Inc., of Scottsdale, Ariz., lets 
designers eliminate independent LED 
indicators and thereby save panel space. 
The switch’s light can be seen in an arc 
greater than 180°. [Circle 466] 
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If you're in the market for pushbutton, rotary, or key switches, 


spend 20¢ of your company's money on a free Schadow Box. 


e're running this ad to 


5 
tell you about an | 2 7 | Ask about ITT pushbutton, rotary 
educational device that we'd i 4 ‘) § full- and low-travel key, and 


like to send you if you're Ay - : | | pushbutton power switches. 
seriously looking for switches. a i a=} ! 711 buy or specify switches. Please 
It's called the Schadow = —_ ™ ~ | st Geo = 1 have a rep call me about a 
Box. The switches it contains A - ; Schadow Box sampling of the 
can stimulate your thinking : a = = Ss : following types of switches: 
about equipment styling, ( = es. ! aie (_] Rotary 
functional and human factor | hiyappleation se 
considerations about switch Attractive designs. Worldwide sourcing. Many — 11 future: (date) 
designs. Your free Schadow Choose from high or low pro- of our switches are manufac- 
Box can teach you some files. Buttons that come with tured both in the U.S. and 
important facts about ITT or without LEDs, lampless abroad, so that switches can 
Schadow switches. Status indicators, and/or be delivered to your over- 
Full product line. We man- graphics. Pushbutton seas factories quickly and 
ufacture a comprehensive switches with momentary, conveniently. 
range of pushbutton, rotary, alternate, or interlock Impressed? Wait till you 
and key switches, in both release. Plus key switches see our switches. If you 
Standard and custom config- with or without tactile feed- expect to buy or specify 
urations. Most of our designs back. pushbutton, rotary, or key 
meet both U.S. and European Local availability at com- switches in the near future, - 
manufacturing standards. petitive prices. Off-the-shelf use the coupon to get your 1 Telephone _| 
Reliability. Strict quality switches can be shipped Schadow Box. Or, if you'd | MAIL TO: ITT Schadow Inc., a 
assurance ensures that ITT — within days from Authorized prefer to study our line ae slp cles Telephone 
Schadow products meet or | ITT Schadow Switch Center before asking for samples. 1 sen Wat sincah eae eae 
exceed industry standards. distributors across the U.S.A. simply indicate this on the IMN 55344. Phone 612/934-4400. 
For example, our full-travel And our factory's Rapid coupon below or circle the LE-7-12 
key switches are rated at Response Team !s available = inquiry number at the bottom 
10,000,000 or more on-off to help solve unusual switch — of this ad, and we'll send you TTT 
cycles. problems. a catalog instead. Schadow 
"Circle 185 for request for an ITT Schadow catalog. Circle 186 for request for Sales Engineer Call/Samples." 


[_] |'m not ready to talk to a rep yet. 
but | would appreciate a Schadow 
full line switch catalog. 
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one that cannot be turned to or from a 
predetermined position by the normal 
rotation of the shaft. An additional 
action, like pushing in or pulling out on 
the shaft, is required from the operator 
before the switch can be turned to or 
from the isolated position. 

The last subcategory is coded rotary 
switches. They are used for converting 
decimal to such computer codes as 
binary-coded decimal and octal. 


Of Thumbwheels and DIPs 
Thumbwheel switches, sometimes 
called digital switches, and switches in 

dual in-line packages generally serve 
one purpose: to convert decimal inputs 
to binary inputs. Thumbwheel switches 
are found on the front panels of various 
pieces of equipment, and DIP switches 
are usually found tucked away deep 
inside circuitry that is mounted on pc 
boards. 

DIP switches are generally used to 
reprogram circuitry on the pc board. 
They are facing hot competition from 
erasable programmable read-only 
memories and electrically erasable 
PROMs, in which the alterable circuitry 
is, in effect, reproduced in software. 
Still, the continued healthy state of 
keyboards and solid-state technology 
in general is producing an 8% annual 
growth rate. According to Frank Bruder, 
product manager at Eeco Inc., Santa 
Ana, Calif., this growth rate is quite 
respectable for a mature technology. 

Electronics World Market Survey 
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This snap-in rocker-actuated digital switch 
from Crouzet Controls Inc., Schaumburg, 

lll., is easy to assemble in equipment 
panels: no tools or hardware is required. 
Capable of handling from 0.1 to 250 V ac or 
0.1 to 50 V dc, the switch features large 
LED readouts. The 6-mm numerals are easy 
to read. [Circle 465] 





pegged the 1984 market for 
thumbwheel switches at $30 million 
and DIP switches at $66 million. 
Bruder’s estimate for 1984 is at $26 
million for thumbwheel switches. 

“Still, the thumbwheel switch’s ability 
to convert decimal inputs to binary 
outputs and its compactness of design, 
as well as various other operational 
and performance characteristics, will 
assure application niches in industrial 
and military markets,” Bruder says. 


Simple Construction 

The construction of most 
thumbwheel and DIP switches Is quite 
similar and simple. A basic switch 
consists of a plastic rotor with a printed 
alphanumerical legend, brush contacts, 
a pc board, a detent spring, anda 
housing. The housing, rotor, and 
thumbwheel are generally molded 
plastic. 

The pc board inside the housing has. 
tracks to make contact with the switch 
and an output terminal connection. 
Usually, the board is fixed to the 
housing, and the brush assembly 
rotates as it is driven by the pushwheel. 
The digital code output of the switch is 
determined by the unique track 
patterns on the pc board. The brushes 
connect sections of the track pattern 
as the switch actuator is moved from 
one position to the next. 

Together, toggle, rocker, and paddle 
switches make up 23.6% of a total 
switch market of roughly $600 million. 
These well-known switch types are 
found nearly everywhere. 

As a rule of thumb, toggle switches 
fall into one of four sizes: standard, 
which are more than 2 in. high and 
have current ratings of 1 to 50 A; 
miniature, less than 2 in. and 0 to 15 A; 
subminiature, 1% in. to 1% in and 0 to 
6 A; and ultraminiature of less than 1% 


in. and rated to 2 A. 

A quick glance at the recent toggle 
offerings from the top manufacturers 
shows the preponderance of them to 
be smaller than their predecessors. 
Both unit and dollar sales for smaller 
switches are rising. By 1986, the 
shipment of miniatures is expected to 
register an annual 22% increase, while 
sales revenues will probably climb at a 
6.3% annual rate. 

By contrast, demand for the larger 
toggle switches will continue declining, 
although the total dollars spent on 
these designs are expected to continue 
to increase, mostly due to rising prices. 
By 1986, the number of units shipped 
is expected to drop by about 9%, while 
the average price is projected to move 
up about 33%. 


Some Competition 

Although demand for toggle, rocker, 
and paddle switches will continue to 
increase over the next couple of years, 
their share of the total market for 
switches is not expected to remain at 
its current 24% level. The reason 
suggested is that those designs, 
particularly toggle designs, used in 
traditional on/off applications will be 
steadily displaced by pushbutton or 
rocker switches. 

The decline will be partly offset, 
however, as the spread of electronics 
applications boosts the need for 
miniature and ultraminiature toggle, 
rocker, and paddle switches mountable 
on pc boards. In fact, the growing need 
for board-mountable designs, 
particularly dry-circuit switches, is 
making manufacturers come up with 
more reliable parts. New logic-level 
switches with self-wiping or cleaning 
contacts are just one of the examples. 

All three of these switch types will 
have less precious metal in the 
contacts. Inlays and selective plating 
are two common methods for replacing 
gold and silver. 

Washability for any switch mounted 
on apc board will also become an 
important feature. The strong interest 
in washable devices derives from their 
ability to be wave-soldered and then 
cleaned of flux without fear of contact 
contamination. 
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There Are All Kinds Of Buttons 
For All Kinds Of Jobs... 


...from campaign to coat, from panic to push. 
When your product design calls for a single 
or multi-station, illuminated or non-illuminated 
push-button switch, you don’t have to play 
‘‘who’s got the button?’’ Just specify 
Switchcraft. We’re the hot button for one of the 
largest selections available, from IBS Miniature 
and Cord-Switches to Dual Visual Recognition 
switches and the LUS (Lighted Uni-Switch). 


So whether your design is for a sophisticated 
lab instrument or a simple intercom, we’ve got 
what it takes to button up the job. That goes 
for consumer entertainment products, tele- 
communications, instrumentation, emergency 
lighting systems, AV, and medical electronics. 
And, you can be sure our Switchcraft quality 
and reliability will be right on the button. 


For more information on the right kind of push-button 
for your kind of job just contact Switchcraft or your 
Switchcraft Representative today. 


5555 N. Elston Ave. @ Chicago, IL. 60630 @ 312/792-2700 
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A Glossary of Terms 


A Guide to Popularly Used Terms in Switch Literature 





_ Are membranes 
giving you migraines ? 








There is alot of talk about membrane switch reliability, but if they’re 
so good, why do so many of our customers come to us after a bad 
experience with them? 

The TEC DATA PANEL® Switch Assemblies are designed with 
a stainless steel snap dome along with a tin-nickel plated printed 
circuit board. This technology provides the advantages of ‘‘crisp’’ 
tactile feedback, contact wiping action and long life expectancy 
(tested, to over 5 million cycles). 

In addition TEC offers complete CAD design and graphics 
flexibility, PCB mounted electronics, backlighting, unlimited color 
selections, deadlighting, various surface textures, selective emboss- 
ing, display windows, cutouts, environmental sealing against con- 
taminants, and 26 years experience in the design and manufacture 
of custom switches. 


CONTACT TEC FOR MORE INFORMATION OR FOR YOUR 
FREE DATA PANEL DESIGNERS GUIDE. IT COULD SAVE YOU 
A LOT OF HEADACHES! 


EE TEC, Incorporated 


2727 NORTH FAIRVIEW AVENUE, P.O. BOX 5646, TUCSON, AZ USA 85703 
| (602) 792-2230 — TWX 910-952-1377 
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Annunciator: an indicator or action 
that requires a response; in this 
context, usually prompted by a light on 
the keyboard. 

Alternate-action switch: a unit 
that remains in a given condition until 
actuated by an operator into another 
condition. , 
Bounce: rapid and unwanted 
rebounding of a contact after closing, 
usually measured in either 
microseconds or milliseconds. 
Contact chatter: intermittent 
closure of open contacts or opening of 
closed contacts resulting from contact 
impact. 

Double break: a contact 
arrangement where the moving switch 
element bridges across two fixed 
contacts so that the circuit is broken in 
two places simultaneously. Also called 
shorting bar. 

Double-pole, double-throw: a 
switch that makes and breaks two 
separate circuits. Each pole has a 
normally open and normally closed 
contact. 

Dry circuit: very low-energy circuit, 
usually less than 5 V and 10 mA. Its 
operation is commonly in the 
microampere and millivolt ranges. 
Emi/rfi shield: a shield that is used 
to protect a keyboard’s operation from 
electromagnetic and radio-frequency 
interference. 

Full-travel: a switch travel that has 
both a pronounced pretravel and 
overtravel. | 

Grass: variation in contact resistance 
viewed on an oscilloscope, following 
contact bounce and before switch 
contacts are settled. 

Living hinge: a hinge injection- 
molded as an integral part of the key 
and bezel. 

Low-level circuit: low-energy 
circuit, usually in the 5-to-12-V, 10-to- 
100-mA range. See also dry circuit. 
Maintained contact switch: an 
alternate-action switch. 
Momentary-action switch: A 
switch that returns from the operating 
condition to its normal circuit condition 
when its actuating force is removed, 
usually by a human operator. 
Overtravel: The distance that the 
plunger of a switch is driven past the 
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Bothered by the ups and downs of control problems? Trust Unimax Switch, and 
breathe easier. We ve got the widest selection of switches and indicators in the busi- 
tT MN muir-leCM dae lr Liam cel) mer- lamar: ii-Morelatile(-laler- Mia 

Lighted and unlighted pushbuttons. Miniature snap- acting switches. Series9 
Sor wil ge 4-lamp multiswitches. snd lian and thumbwheels. Modular, pre-wir- 


able Tar EM telalCclom ol iulel acute lateMluel(r:icole me Vireo) (lala mitela-® : 

At Unimax, we’re in control... with the switches needed for every conceivable con- 
trol application. For more information, write or call today: Unimax Switch Corporation, 
P.O. Box 152, Ives Road, Wallingford, CT 06492; (203) 269-8701. 








WAVE SOLDERING 
MADE EASY 


Here is an inexpensive DIP switch that can be wave 
soldered without the use of boots, caps or tapes. This 
switch utilizes a unique open base design to allow 
solvent cleaners to flush out all contaminants around 
electrical contacts. 

Available in 2 thru 10 pole configurations with a posi- 
tive detent slide mechanism. Current rating of 100 mA 
max. at 50 VDC (carry), and 100 mA max. at 5 VDC or 
25 mA max. at 25 VDC 
(switch). 















Unique concave depres- 
sion for tool centering. 










Positive detent gives 
tactile response. 









Spring design 
provides wiping 
contacts. 












Open base design 
for easy solvent 
flush-out. 









Write or call for sample and 
literature: (617) 964-6400 


Che: C&K Components, Inc. 
15 Riverdale Avenue, Newton, MA 02158 


The Primary Source Worldwide... 
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| |, SWITCHES 


@ Unique Rocker 
o Actuator: 

6 attractive and fast 
rc switching 


@ Large Numerals: 
16 in. to .24 in. high 


@ Snap-in Assembly: 
no tools or hardware 


needed 
us @ End Caps: 
3 complete with adjustable 
= panel clips 
= 
. 
= 


e L.E.D. Readouts: 
wide or narrow modules, 
can be snap-assembled 

with thumbwheel or 
rocker modules 


L.E.D. READOUTS 





Crouzet Controls, Inc. Cro T zet 
1083 State Parkway, Schaumburg, IL 60195 
=a 


(312) 843-2200 - Telex: Crouzet 206 297 
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operating point when actuated. 
Poles: the number of completely 
independent circuits that are built into a 
switch; that is, a single-pole switch 
controls one circuit, and a double-pole 
switch controls two circuits, 

and so on. 

Pretravel: the distance through 
which the plunger of a switch moves 
from its free position to the operating 
point. 

Shorting bar: see double break. 
Single-pole, double-throw: a 
switch that can either make or break a 
circuit, having one common and both a 
normally closed and a normally open 
terminal. 3 

Single-pole, single-throw: a 
switch with one common and with a 
normally closed or a normally open 
terminal. 

Sliding action: Where contacts slide 
over one another resulting in a 
continuous self-cleaning of the 
surfaces, which helps insure low 
contact-resistance. Same as wiping 
action. 

Snap-action switch: a switch with 
an audible or tactile feel or both when 
actuated. 

Snap-dome switch: a stainless- 
steel disk that snaps over the contact 
traces on a printed-circuit board. When 
depressed, it makes contact with the 
trace. 

Static shield: a device that protects 
internal circuits from static-discharge 
damage. 

Tactile feedback: the over-center 
sensation of a snap-action switch as 
felt by the operator. 

Throw: the number of circuits that 
each individual pole of a switch can 
control. Also, the movement of a 
contact from one stationary point to 
another. 

Total travel: the sum of pretravel 
and the overtravel. 

Trip force: force required to cause 
the snap dome to actuate. 
Two-circuit switch: in one position, 
contacts complete one circuit; in the 
other position, contacts complete a 
separate circuit after opening the 
Original circuit. 

Wiping action: same as sliding 
action. 
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NKK ANNOUNCES THE WORLD'S 
MOST RELIABLE LOGIC-LEVEL 
SWITCH CONTACT MECHANISM. 


Entire Sliding Twin Crossbar 
system gold-plated. 

Logic-level switch reliability 
has taken a quantum leap for- 
ward with the introduction of 
NKK’s patented, award-winning 
Sliding Twin Crossbar contact 
mechanism. 

The new gold-plated design 
utilizes a self-renewing action 
that literally wipes the switch’s 
contacts clean with each actua- 
tion. Furthermore, after the con- 
tact area is cleansed by the 


sliding motion, the contact surface is SLIDING TWIN CROSSBAR 


“pinched” by the cylindrically shaped iS ee 
sides of the movable contactor. The an ON-NONE-ON condition in what is 


effect is that of twin crossbars gliding suppose to be an ON-OFF-ON switch. — 
into position to make contact. The result | [his possibility is precluded by the 
is highly stabilized, highly concentrated sophistication of NKK’s STC design. 


contact which creates increased relia- The superior operating 
bility at logic-level. STC contact mechanism 





STC switches completely 
washable. 

While the contact area 
of NKK’s STC mechanism is 
cleaned with each wiping action, 
the rugged sealed-body 
construction of the switch 
adds an extra measure of pro- 
tection against contamina- 
tion, oxidation and sulfuriza- 
tion. As a result, NKK devices 





























utilizing STC may be subjected to 
time-and-cost-saving wave-soldering 
techniques, then washed without fear 
of compromising their operating 
characteristics. 
NKK STC-actuated toggles, rockers, 
pushbuttons and slide switches 
available for immediate shipment. 
Choose from single- or 
double-pole STC switches ina 
full range of momentary or main- 
tained circuits with ratings of 
AVA Max. @ 28V Max. (appli- 
cable range: 20 mV ~ 28V/ 
0.imA ~ 0.1A). Right-angle, 
verticle and straight-mounting 
bracketed or unbracketed termi- 
nations are available. Some 
switches are offered with anti- 
static bushings. All conform to 
standard .100 x .100 PC board grid 
patterns. All are available for im- 
mediate shipment exclusively from NKK. 
For more information about the STC 
system and the switches which have 
revolutionized logic-level reliability, 





GOLD-PLATED SLIDING TWIN CROSSBAR 
CONTACT PRODUCES SMOOTHER OPERATING 
ACTION AS WELL AS UNMATCHED RELIABILITY. 


In addition, the unique Sliding Twin 
Crossbar system provides a back-up, 
or failsafe, path for current. If one side 
or “bar” of the movable actuator should 
fail to conduct, the other is there to 
make contact. 

STC improves “feel” of actuation as 
well as reliability. 

Until now, design 
engineers have found it 
difficult to create 
smooth operating, highly 
reliable switches within 
the framework of sliding 
contact technology. 
However, by utilizing 
“round” stationary and 





SEALED 


common contact points . [fo ~=STC CONTACT v 
(U.S. Patent No. 4371767), ALLOWS TIME-SAVING contact NKK: 602/991-0942. 
NKK’s STC produces an exceptionally WAVE SOLDERING AND SAFE WASHING. TWX 910-950-1167. 


smooth operating feel. In fact, traditional | becomes obvious when an NKK switch 
non-STC contact mechanisms can cause | is compared to competitive types. 
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14415 N. Scottsdale Road, #700 Scottsdale AZ 85260 
602/991-0942 TWX 910-950-1167 











Available with built-i! 
display windows for 
LCD or LED readout 










, —— Tactile feedback 
_— , ‘ - —_— command keys 
: : . are available. 


Flex tail mates with a 
complete line of flat flex 
connectors and headers 


~+——___ Insulating 
available from Molex. 


substrate. 


We say proven, because we test each 
membrane switch before it leaves the 
factory. Molex takes pride in the long lasting 

quality we build into our switches .. . the extra 


Custom circuit layouts and 
graphics can quickly be designe 
and prototyped in less time and 
at a small portion of the tooling 
costs required for mechanical 


steps we take to insure that every switch keeps Circuit sheet. switching devices. 
performing to your original specifications. 

Molex switches are available with a wide To further eliminate the possibilities of 
range of options: including static shields to contamination in hostile environments, each switch 
protect your sensitive circuitry, selective texturing, has a fully sealed construction. 
embossing, and tactile feedback. The graphic For the easy connection of membrane switches 
overlays are built of rugged, abrasion/chemical into your product Molex offers a variety of flat flex 
resistant materials that will maintain their aesthetic connectors. And for your other component needs, 
properties throughout the life of your product. we Offer a range of connectors and cable products, 


as well as audio-transducer mounts that audibly 
confirm switch activation. 

For more information on Molex’s switch 
systems, contact the Molex office nearest you. 


First in customer service ... Worldwide 
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Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069 


European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU113ST Phone: 0250318221 Telex: 851-858988 
Far Eastern Headquarters: 785 Suwa Fukami, Yamato Shi-Kanagawa Pref., Japan 242 Phone: 462-614500 Telex: 781-03872486 
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Introducing noteworthy hardware and software 





Set of tools builds graphics software 





Machine-independent modules linked by a software bus 
build easy-to-use, customized graphics application packages 





A family of software modules called 
the Business Graphics Application 
package provides application design- 
ers with a set of tools to write cus- 
tom software that offers the end user 
versatile and easy-to-use presenta- 
tion-graphics facilities. Available for 
use under Microsoft’s MS-DOS and 
AT&T Bell Laboratories’ Unix operat- 
ing system, the machine dependen- 
cies of the BGA software have been 
carefully localized for portability. 

Tying the family of modules to- 
gether is a resource manager and 
what the manufacturer, Brag Sys- 
tems Inc., calls a software bus, which 
acts rather like the kernel of a real- 
time operating-system executive, ac- 
cording to the firm. The modules can 
be enhanced to be independent, re- 
entrant, and data-table driven, which 
makes them better able to take ad- 
vantage of multitasking and distrib- 
uted-processing environments. Each 
module runs separately from the oth- 
ers and can be used concurrently by 
several jobs, responding to data ta- 
bles as input packets. 

The application designer can use 
the modules by writing program files 
containing “‘scripts,”’ a series 
of operations to be perfor- 
med repetitively upon the 
designated data. The kernel 
module controls the execu- 
tion of these scripts and also 
maintains lists of recognized 
objects, such as circles or 
polylines, and instructions, 
such as “save” or “restore.” 


All aboard. Brag Systems uses a 
resource manager and whatit calls 
a software bus to tie together the 
individual graphics modules. Each 
module can run separately. 
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A memory-manager module has 
charge of both system and user data, 
acting as a gateway to get the right 
data to the right modules and pro- 
viding dynamic storage allocation in 
the system, including demand paging 
for virtual memory, if needed. 

Machine-specific. A module called 
the Operating System Interface han- 
dles machine-specific tasks and pro- 
vides the other modules with a uni- 
form interface that masks out the pe- 
culiarities of the system they are run- 
ning on. Input and output to the 
host’s filing system, the user’s screen 
and keyboard, and other hardware 
parts are among this module’s re- 
sponsibilities. 

The Operating System Interface 
has a set of standard primitives that 
must be recoded to bring up the BGA 
package on a new machine. Accord- 
ing to Brag Systems, a preliminary 
working system can be implemented 
in about three days and a fully oper- 
ational system in two to three weeks. 
Device drivers must also be written 
for each unique graphics peripher- 
al—cathode-ray tubes, plotters, print- 
ers, high-resolution film recorders, 


and so on—to be used for the sys- 
tem’s output. 

One of the major features of the 
BGA package is its data-management 
module, which is complemented by a 
data-import facility. This data-base 
manager is optimized to handle the 
binary tabular data files used by the 
graphics modules and makes it possi- 
ble for designers to give their soft- 
ware the ability to create local data 
bases from external files for the pur- 
poses of local data manipulation, 
analysis, and reporting. 

English-like. Instructions executed 
by the data-management module can 
be used to build a nonprocedural En- 
glish-like query language similar to 
IBM’s SQL. Or a menu mode can Sse- 
lect and sort data for passing to the 
user-interface module. The data-im- 
port facility currently can read files 
generated by the Multiplan spread- 
sheet program; modules are being de- 
veloped to translate the DIF files used 
by VisiCalc and other programs, as 
well as to interface with Oracle and 
Ingres data-base managers. 

The actual graphics-output module 
is used to create and manipulate im- 


USERINTERFACE 


_ RESOURCE MANAGER — 


SOFTWARE BUS 


MEMORY 
MANAGEMENT 


GRAPHICS 


DATA 
MANAGER 


DEVICE 
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OPERATING: 
DATA-IMPORT 
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INTERFACE FACILITY 





129 





New product previews 


ages. These are created by the appli- 
cation of high-level graphics instruc- 
tions—specifying such things as size, 
magnitude, orientation, and color— 
to data objects retrieved from the 
data base. Both the instructions and 
the image files they create are ma- 
chine-independent. 

More than 130 functions are avail- 
able for creating charts—more than 
one per screen, if desired. Users are 
given extensive control of axes, grids, 
and curve parameters; they can load 
their own format or font files. An 
editing facility allows the user to em- 
bellish images and create free-form 
images, such as logos. 

The user-interface module trans- 
lates commands and data that users 


enter and manages the display up to 
the final graphic output. Icons and 
pulldown windows can be provided 
in an interface that uses a mouse or 
another pointing device. The system 
includes facilities for on-line help, tu- 
torials, and glossaries that can be 
customized for applications. 

Brag Systems asks for a customer 
commitment to an annual fee of 
$250,000 and royalties on product 
sales of about 20% of suggested re- 
tail (about $800 for the charting, 
graphing, and data-based software 
together). The BGA modules are 
available now. 

Brag Systems Inc., 800 S. Claremont, Suite 
209, San Mateo, Calif. 94402. Phone (415) 
342-3963 [Circle reader service number 338] 





68000-based microcomputer provides 
a Unix system for less than $2,500 per user 


Bowing this week at the National 
Computer Conference is Tricep, a 
personal computer based on a ver- 
sion of AT&T Bell Laboratories’ Unix 
System V operating system. Prices 
for Tricep, which uses the 68000 mi- 
croprocessor and supports four to 
eight users, will start at less than 
$9,000 retail and less than $5,500 in 
original-equipment-manufacturer 
quantities. That means a cost per 
user of less than $2,500. 

The system will be available in 
August. According to Robert Dil- 
worth, Morrow Inc.’s president, it 
represents the company’s aggressive 
entrance into the OEM-system-inte- 
grator market as well as an effort to 
strengthen Morrow’s tradi- 
tional distribution base of 
mass-merchandise retailers. 

Optional slave-processor 
boards based on the 80188 
central processing unit and 
running the MS-DOS operat- 
ing system will be added in 
September. Tricep’s hard- 
ware includes a_ 10-MHz 
68000 with an _ on-board 
69451 memory-management 
unit, 512-K bytes of memory 
(expandable to 2 mega- 
bytes), an input/output con- 
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troller with four RS-232-C ports (ex- 
pandable to eight), a parallel port, 
and direct-memory-access controllers 
for hard- and floppy-disk drives. All 
boards, including the optional slave 
processors, plug into the 14-slot S- 
100 backplane. 

Added features. The system’s mass 
storage includes from one to four 16- 
or 34-megabyte 514-in. Winchester 
disk drives—a maximum of 136 me- 
gabytes—as well as an optional 5- 
megabyte removable-cartridge disk 
drive, from one to four 400-K-byte 
5144-in. floppy-disk drives, and from 
one to four 1.3-megabyte 8-in. flop- 
py-disk drives. 

Dilworth says that Tricep’s Unix 





System V port, licensed from Unisoft 
Systems and fully compatible with 
Bell Laboratories’ System V, has 
such enhancements as record-locking 
and floating-point capability. An op- 
timizing C compiler comes with the 
system; other available programming 
languages include Basic, Cobol, For- 
tran, Ada, and Pascal. 

Tricep’s serial 1/O controller com- 
municates with terminals and print- 
ers at rates of up to 19.2 kilobaud. 
The unit’s hard-disk controller fea- 
tures a seek time of 85 ms with the 
standard 16-megabyte drive or 35 to 
45 ms with the optional 34-megabyte 
drive. Data-transfer rates go up to 
625 kb/s. 

The slave processor boards, which 
will sell for $700 each, are designed 
to relieve the main CPU of applica- 
tion tasks and to further expand the 
system’s application base to include 
the wide range of available MS-DOS 
software. 

Morrow Inc., 600 McCormick St., San Lean- 
dro, Calif. 94577. Phone (415) 430-1970 
[Circle 341] 





32-bit 68020 
sustains 3 MIPS 


Come later this year, 100 customers 
will be added to the select list of 
those who already have the long-her- 
alded 68020, Motorola’s 32-bit mi- 
croprocessor. The company recently 
announced that the 68020 is in pro- 
duction—manufactured with a 2-um 
HC-MOS process that integrates some 
200,000 individual transistors on a 
375 by 350 die packaged in a 114- 
lead pin-grid array. 

The MC68020 processes instruc- 
tions at a sustained rate of 2 to 3 
million instructions/s and burst rates 
that can exceed 8 MIPS. The compa- 
ny claims that this is 2.5 times the 
performance of any available proces- 
sor on the market today. The proces- 
sor operates at a 16.67-MHz clock 
frequency (60-ns clock period), dissi- 
pates less than 1.5 W, and is object- 
code compatible with earlier mem- 
bers of the 68000 family. The compa- 
ny says that the part is the first true 
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SPRAGUE Sprague Type 135D Tantalum-case Tantalum Capacitors are the first electronic components 
in the world to be certified under the International Electrotechnical Commission’s Quality 
Assessment System (IECQ-System). The IEC includes 11 full-certifying 
countries that can test products and 9 participating countries that recognize 


certifications. Type 135D Capacitors are basically similar to Sprague Style 
CERTIFIED CLR79 Capacitors which have been adopted by the U.S. military for use in 
@ severe environments. Standard capacitance values: 3.9 to 
1200 pF. Voltage ratings: 6.3 to 125 V. Write for Engineering Bulletin 3760.2 to Technical Literature 
Service, Sprague Electric Company, a Penn Central unit, 35 Marshall St., North Adams, Mass. 01247. 
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From a host of new Pressure Transducers trying to fill the needs of a changing 
market, one product line is clearly emerging to the top: the KELLER line of 
Piezoresistive Pressure Transducers. Its the result of a 20-year long and 
continuous development. It started in 1964 at the Honeywell Research Center 
in Minneapolis USA, where H.W. Keller developed the first integrated silicon 
cell. Back in Switzerland, proverbial Swiss craftsmanship provided the silicon 
sensor with a stainless steel housing, that allows the application of this IC- 
Sensor in the roughest environments, maintaining his superior performance, a 
allejamelehe ol0hat-i[elal-] Mua a=\-10(0) aga ae) ea) ah4-14-)4-\-)-2-] ele 01a) eel-haelal-om-ae-] ©)//havaeh 4-1 ana al 
whole temperature range of —55 °C to 150 °C and with a price tag, that sets 
new standards in value for money. : | 
Thats why some of the most renowned companies in pressure technology 
level detection, medicine, avionics and hydraulics integrate weekly more thana 
1000 KELLER Transducers in their line of instruments. That why you should 
find out, how.KELLER Transducers will enhance your business prospectives 
in pressure technology. : 


KELLER 655, West Evelyn Ave, Mountain VATA CA 94040 


AMERICA INC. 415-969-0822 Telex: 380948 


Switzerland: KELLER AG fur druckmesstechnik, St. Gallerstr. 106, CH-8404 Winterthur 


Tel. O52 29 11 26 Telex: 76823 keld ch 
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32-bit design—one that includes non- 
multiplexed 32-bit internal and exter- 
nal data and address paths, all 32-bit 
registers, 32-bit arithmetic and logic 
units, and 32-bit program counters 
and stack pointers. 

Cache. The 68020’s full 32-bit de- 
sign structure provides for direct lin- 
ear access to four gigabytes of logical 
memory and eliminates instruction 
timing differences for byte, word, 
and long-word operations. The chip 
features a 256-byte instruction cache 
that allows simultaneous data and in- 
struction accesses and execution, as 
well as overall improvement of the 
system’s performance. 

The company is also making avail- 
able cross-development support on 
either the EXORmacs multiuser de- 
velopment system or the VME/10 
microcomputer system. Samples of 
the processor will cost $487 each. 
Motorola, Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, Ariz. 85036. 
Phone (512) 440-2139 [Circle 401] 




















Controller builds 
nonimpact printers 


Designers wishing to build a flexible 
nonimpact printing system can do so 
with the Pixel 300, a 68000-based in- 
telligent controller. For use with la- 
ser and ion-deposition printers, the 
controller is built around the VMEbus 
and can accommodate various print 
engines that can handle from 8 to 60 
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IMAGINE WHERE A 





PERSONAL PDP-Ii COULD TAKE 





If you develop OEM solutions 
or scientific, engineering, indus- 
rial or laboratory environments, 
you have a tremendous market- 
ng opportunity in store from 
Digital. You can create an entirely 
new Class of cost-effective OEM 
oroducts by transporting many 
of the minicomputer applications 
you've already developed to the 
Professional 300 Series* com- 
outer - our Personal PDP-11* 
system. 

You can use the Professional 


as aworkstation controller in anin- 


dustrial automation environment. 
As a distributed processing node 
nanetworking application. And 
as astandalone system, it gives 
you an endless variety of cost- 
affective solutions. 

P/OS,* the Professional 
Operating System, not only 
provides integrated graphics 
support, but also lets you run 
programs developed under 
Digital's RSX-11M- 
operating sys- 
tem. What's 
more, using 
PRO/RT11* software, OEMs can 
run their realtime programs - 
data acquisition, data analysis, 
computer automated design and 
process control - developed 
under the R1-11* Operating Sys- 
tem. There's even a realtime 
interface, including IEEE 488 
support, for scientific and indus- 
trial environments. 

And the Professional lets you 
develop realtime applications 
for the UNIX* world with the 
VENIX* operating system, a 
UNIX software implementation 
with Berkeley 4.1 enhancements. 


ETHERNET/DECNET 

NETWORKING TODAY. 
Just as important, you can 

now network the Professional 


© Digital Equipment Corporation 1984. Digital. the Digital logo. the Professional 300 Series 


computer in local and remote 
environments. DECnet* soft- 
ware lets the Professional com- 
outer serve as a distributed 
workstation with PDP-11 and 
VAX* processors. It provides an 
interface to 10 Mb/sec Ethernet, 
with full support for the V2.0 






















Displayed above is RS/1.* integrated software for scientific and engineer 


standard (IEEE 802.3 specifi- 
cation). The Professional can 
also operate as a VVT100* ter- 
minal with PDP-11 and VAX sys- 
tems. And you can use packet- 
switched networks, or standard 
protocols like 2780/3780 and 
3270 to communicate with other 
vendors systems. 


THE LEADING 
RAPHICS 

WORKSTATION 

IN ITS CLASS. 

If all this power isn't enough, 
consider the Professional's 
graphics capabilities. The bit- 
mapped screen has a 960 x 240 
pixel resolution. And with the 
ee color monitor, youcan 





YOUR OEM BUSINESS. 


work with a pallette of 4,096 col- 
ors. Plus you can access these 
graphics capabilities at any soft- 
ware level you choose, from 
graphics standards, such as 
CORE, to system primitives. 
simply stated, if your users 
need sophisticated information 


management combined with 
high quality information display, 
there's no finer tool available than 
a Professional. 


BEST ENGINEERED 
MEANS ENGINEERED 
TO A PLAN. 


The Professional 300 Series, 
like every Digital hardware and 
software product, is engineered 
to conform to an overall comput- 
ing strategy. This means Digital 
systems are engineered to work 
together easily and expand eco- 
nomically. Only Digital provides 
you with a single, integrated 
computing strategy from chips 
to 32-bit systems and direct from 


S PRO/RT11.RT-11. DECnet and V1T100 are 


trademarks of Digital Equipment Corporation. VENIX is a trademark of Venturcom. UNIX is a trademark of Sf ATAT 50 Laboratories. RS/1 tisatr ademark of BBN Software Products 


Corporation. a subsidiary of Bolt Beranek and Newman. Inc 





desktop to data center. 

For more information on Digl- 
tal’s Professional 300 Series sys- 
tems, simply fill out and return 
the coupon below. Or contact 
one of Digital's Authorized Indus- 
trial Distributors. Or call 1-800- 
848-1400, ext. 139. In Canada, 


_— call617-542-6283. 


ng uses from BBN Software Products Corporation. a subsidiary of Bolt Beranek and Newman. Inc 


_] Please send specifications. ew 7/12 126 


Name 


Title 

Company 

Address 

City 

State Zip 
Telephone Ext. 


Digital Equipment Corporation, 77 Reed 
Road, HL02-1/E10, Hudson, MA 01749. 


THE BEST ENGINEERED 
COMPUTERS 
IN THE WORLD 
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MBI-200 


PACE CONTINUES TO MEET THE EVER CHANG- 
ING REWORK AND REPAIR DEMANDS OF THE 
ELECTRONICS INDUSTRY, WITH THE NEW, 
TOTALLY SELF-CONTAINED MBT-200 SYSTEM. 


Designed for fast, spike-safe desoldering and temper- 
ature controlled soldering of electronic assemblies, 
the MBT-200 system represents a new breakthrough 
in desoldering technology, featuring the PACE “in- 
stant rise’, rotary carbon vane pump. Vacuum rise 
time is now instantaneous, which insures the non- 
destructive removal of any solder joint. The system's 
aT =A VAVKODUVANYZO1iC=(e [-em fe 1a) Mot le] alem e\-1alen] bre] a] omat-lale|eli-rer- 
has the best ‘tip-to-grip’ ratio in the industry — with 
integral finger-tip actuation, it permits more precise 
Operator control. 


The MBT-200 System is designed to meet UL as well 
as international electrical standards to satisfy high 
production requirements of the most sensitive and 
o(-Taar-laleliaremel=ssxo)(elslalalem-]e)e)iler-1ele)alce 


Of course, low cost makes the MBT-200 especially 
attractive. Arrange for your demonstration today! 


° PACE, Incorporated 
9893 Brewers Court, Laurel, MD 20707 
(301) 490-9860 Telex 87446 


Systems for Repair, Development and Production of Electronic Assemblies 
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pages/min. The Pixel 300 has an 
Open-system architecture, can be in- 
terfaced to most word-processing sys- 
tems, and offers an unlimited num- 
ber of type fonts that can be down- 
loaded from the host system. 

According to Larry B. Harvey, 
president of Electronic Machine 
Corp., “Our intelligent controller has 
been designed to provide original- 
equipment manufacturers and _ sys- 
tems integrators with an open-system 
approach which provides the most 
comprehensive line of system prod- 
ucts to support nonimpact printers.” 

The controller uses the 68000 pro- 
cessor to accept data from the host 
computer or word processor through 
an RS-232-C serial or parallel port. 
The processor then instructs the di- 
rect-memory-access controller to use 
the characters from its font memory 
to compose the input data on a bit 
map, which is located on a video 
board. It is the board that puts out 
the bit map in a raster mode to the 
laser printer. 

The open-system architecture fa- 
cilitates a number of additional capa- 
bilities. For example, a full-page bit 
map is possible with an additional 1 
megabyte of memory. And _ higher 
printing speeds can be obtained by 
using multiple video boards and 
merging their raster outputs to the 
laser printer. A Z80A_ interface 
board provides four RS-232-C serial 
and two parallel ports; the parallel 
ports permit the printer to interface 
with five or more word-processing 
systems or host computers with 
print-code conversion and protocol 
recognition. 

OEMs can order the controller sys- 
tem configured to two levels of per- 
formance—8 pages/min and 18 to 60 
pages/min. This rate can be _ sus- 
tained because the controller can 
transfer a 4,000-character (32-by-50) 
full-page graphics bit map in 0.6 s. 
In a standard configuration with 
three boards for the 18-to-60-page/ 
min printers, the Pixel 300 will sell 
for about $3,000 in lots of 500 or 
more. Controllers will be available in 
the third quarter of the year. 
Electronic Machine Corp., 417 S. Hill St., 
#500, Los Angeles, Calif. 90013. Phone 
(213) 687-9681 [Circle 340] 
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We just 
made it easier 


N. ow, when time is of th 


reach for our number and be 
receiving First Computer Corporation’ Ss 
expert knowledge, superior product 
selection, reliable service and delivery. 
First Computer is your problem 

solver. We expertly analyze your needs, 
listening and advising to understand 
your objectives. Then we configure a 
completely integrated system to be an 












feommitment to 
Smanship and our 
dedication to technical 
innovation behind it. 

First Computer Corporation 
is your distributor for 
premier computer products. 
We warehouse a full line 
of systems, subsystems 
and components: terminals, 
printers, tape and disc 


Call us First toll-free 1-800-292-9000 (In Illinois 1-312-920-1050). 
Business Hours: 7:30 am — 6:30 pm CST 
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drives and much more. Products of the 
highest quality available today. Products 
tested and re-tested to meet our high 
standards. Products delivered on time. 
Products that work when they arrive. 

First Computer is your service contact. 
With our toll-free customer hot line and 
remote diagnostics capabilities, we take 
care of your systems and products. 
Service arrangements can be tailor-made 
to suit your needs. 

So, when you need quality computer 
systems or products and time is 
important, reach for our number and 
call us First. 

Tear off the end of the attached card 
and use it for quick reference when you 
call us First. Then complete the 
business-reply portion and mail to First 
today for more information. 





wmuter cor 
645 blackhawk drive westmont, illinois 60559 
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Computer-aided design 


32-bit station 
does routing, 
rule checking 


The model 42 MultiTasker, a 32-bit 
off-line multitasking work station for 
autorouting and design-rule check- 
ing, performs as an additional node 
on Paragon Technology’s series 300 
network system or as an off-line 
work station compatible with the 
firm’s 100A and 200A printed-cir- 
cuit-board-design graphics work 
stations. | 

The MultiTasker consists of a con- 
sole with a keyboard and a VT100- 
type terminal. Its memory capacity is 
512-K bytes and the system also in- 
cludes three serial ports. The console 
accommodates an 8-in. floppy-disk 
drive as well as a 20-megabyte Win- 
chester disk drive and a controller. 

The unit can be used for off-line 
control of a model P-20 photoplotter. 
Output to automated-test and auto- 
matic-insertion or wirewrap equip- 
ment is standard. 

Available within 30 days of order, 
the Model 42’s unit price is $30,000, 
with autorouting optional at $2,500. 
Other options include a modem, a 
paper tap punch, the model P-20 
photoplotter, a penplotter, a magnet- 
ic tape, a line printer, and an un- 
interruptible power supply. 

Paragon Technology Corp., 2199 Norse Dr., 
Pleasant Hill, Calif. 94523. Phone (415) 676- 
4741 [Circle reader service number 421] 


Hard-disk drive, digitizing tablet 
enhance design system 


The 8510/10 monochrome and the 
8600/10 color systems for computer- 
aided design and drafting have been 
enhanced with the addition of an in- 
tegral 10-megabyte hard-disk drive, a 
15-in. monochrome monitor, a 12- 
by-17-in. digitizing tablet, and a low- 
profile, adjustable keyboard. 

The increased storage capacity of 
the systems, which are already con- 
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figured with a 1.2-megabyte floppy- 
disk drive, lets users store additional 
drawings and schematics in a single 
system. / 
With a resolution of 640 by 480 by 
2 bits, the monitor’s viewable area 
has been increased by 156%. The 
digitizer is used for command input 
to the company’s DesignPro profes- 
sional and Mini-Draft educational 
systems for computer-aided design 
and drafting. It also includes menus 





for mechanical, electronic/electrical, 
and other computer-aided-design- 
and-drafting applications. 

Prices for the systems start at 
$12,500, including software for 
three-dimensional applications. Both 
are available now. 

Terak Corp., 14151 N. 76th St., Scottsdale, 
Ariz. 85260. Phone (602) 998-4800 
[Circle 422] 


Split-screen systems display 
physical, logical designs 


Integrating everything from schemat- 
ic entry to pattern generation, Phoe- 
nix’s VAX-based work stations let us- 
ers view logical and physical designs 
simultaneously on split screens. 

Software tools that come with the 
work station provide for schematic 
capture, logic and circuit simulation, 
waveform analysis, physical design, 
and layout verification. The software 
is also designed to run on DEC’s Mi- 
croVAX and VAX-11/725 computers 
in a turnkey operation. Alternatively, 
the work station can be purchased in 
a graphics-display-only configuration 
that is supported directly by a VAX 
computer. 

Available 90 days from receipt of 
order, the basic system costs $44,900 
and includes a MicroVAX I computer 
with one Tektronix 4109 color- 


graphics terminal and systems §soft- 
ware. For two terminals, the price is 
$60,900, and for three, $76,900. 

Phoenix Data Systems Inc., 2700 Augustine 
Dr., Suite 200, Santa Clara, Calif. 95054. 
Phone (408) 988-8804 [Circle 423] 


Three engineering programs 
can share common data files 


Three stand-alone engineering soft- 
ware programs for circuit analysis, 
graphing, and signal processing, re- 
spectively, can share common data 
files. Acnap, an ac network-analysis 
program, analyzes electronic circuits 
consisting of resistors, capacitors, in- 
ductors, and such components as op- 
erational amplifiers. 

Plotpro is a scientific graph-print- 
ing program that makes linear, log, 
and semilog graphs on an 80- or 132- 
column printer and also makes hori- 
zontal and vertical graphs with up to 
two independent Y axes. SPP is a sig- 
nal-processing program that analyzes 
linear and nonlinear systems in the 
time and frequency domains. 

All the programs are available 
now for use with the CP/M, MS-DOS, 
TRSDOS, and PC-DOS operating sys- 
tems. Acnap and Plotpro cost $49.95 
each; SPP goes for $59.95. 

BV Engineering, P. O. Box 3429, Riverside, 
Calif. 92519 Phone (714) 781-0252 
[Circle 424] 


Hardware speeds, improves 
IC design-rule verification 


The Fast-Mask Engine, a hardware 
option for Calma Co.’s Graphics De- 
sign System II, offers speed and per- 
formance improvements for integrat- 
ed-circuit design-rule verification. 
The Fast-Mask processor-based sys- 
tem has 750-K bytes of memory and 
an 80-megabyte Winchester disk. A 
direct line from Fast-Mask to the 
System II provides transparent on- 
line operation. The unit is available 
now at prices beginning at $60,000. 
Calma Co., 2901 Tasman Dr., Santa Clara, 
Calif. 95050. Phone (408) 748-9600 

[Circle 426] 
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When you have to test or burn-in 
chip carriers, here's one good 
reason to draw on Textool for 
sockets — flexibility. 

Flexibility is why you'll find 
sockets for 61 different package 
Styles in our standard line. 








Customer Engineering Department. A personal 
way for you to draw on our 25 years of experi- 
ence and library of 6,000 carrier/socket designs. 


What we dont have...we’ll make 





Circle 140 on reader service card 


materials, sizes and lids. With 





urn-in chip carrier 
sockets and pick up just 
what you need 





Including sockets for JEDEC 
packages, and sockets for 
carriers with up to 100 leads and 
bodies up to 1.35" square. 


There are also multiple options 
in socket materials, contact 





A totally in-house operation with expanded 
facilities for increased production and faster 
turnaround. 

















our spring lid design, for exam- 
ple, a variety of packages can 
be used within the same socket. 


If you can't find just what you 
need in the standard line, we'll 
customize a socket. And you 
can buy one to a hundred to as 
many as necessary. 


For details on how to get the 
right deal everytime, get our 
“6,000 Designs’ brochure. 
Contact Textool Products, 
Electronic Products Div./3M, 
225-|IN-06, St. Paul, MN 55144. 
Or call 214-259-2676. 


3M Hears You... 





New products 


Instruments 


Fixture lets 
tester handle 
various boards 


A bare-board test station features 
universal grid fixturing, which 


adapts a single bed-of-nails tester to 
any printed-circuit board. However, 
the board must be within the test 





station’s size requirements. 

Other features of the test station 

include the ability to self-learn test 
programs from boards that are 
known to be good specimens, and a 
color video-display terminal. The sta- 
tion sells for $150,000 and up, de- 
pending on configuration require- 
ments. 
Computer Automation Inc., Industrial Prod- 
ucts Division, 2181 DuPont Dr., Irvine, Calif. 
92713. Phone (714) 833-8830 [Circle reader 
service number 351] 


Subsystem for HP 64000 
emulates the Intel 8051 


An emulator for the Intel 8051 mi- 
crocomputer, the HP64264S, is now 
available as a subsystem for the HP 
64000 system, a universal develop- 
ment system. The 64000 can support 
the 8051 processor with full emula- 
tion and. provides access to many 
user-transparent functions. 

The nonintrusive emulator runs at 
8051 operating speeds up to 12 MHz, 
providing an execution environment 
for testing and modifying hardware 
and software during development. 

In addition to typical emulation 
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capabilities, the 642648 has special 
features to support distinctive 8051 
functions. For example, the emulator 
supports the tracing activity of the 
internal data memory, the accumula- 
tor and other special-function regis- 
ters, and all four input/output ports. 
Priced at $5,400, the emulator sub- 
system is available 10 weeks after 
ordering. 
Hewlett-Packard Co., Inquiries Manager, 
1820 Embarcadero Rd., Palo Alto, Calif. 
94303 [Circle 352] 


Fiber-optic-cable test source 
comes in popular wavelengths 


A portable __light-emitting-diode 
source for use in testing fiber-optic 
cables, splices, and connectors is 
available in all popular wavelengths, 
including 665, 820, 880, and 1,300 
nm; 1,550-nm LED sources are avail- 
able on special order. 

The model 5300 uses a stable drive 
circuit to drive the LED and has re- 
chargeable batteries for use in the 
field. The LEDs are standard devices 
similar to those used in many fiber- 
optic communications systems. 

Single-mode pigtailed chips offer 
up to 5 wW of optical power output, 
adequate for testing losses of 20 to 
30 dB on single-mode fiber links, 
when used with conventional fiber- 
optic power sources. Long-wave- 
length multimode sources have up to 
50-wW power outputs, which allow 
testing losses of 30 to 40 dB. 

The model 5300, which is priced 
from $450 to $2,200 depending on 
light source, is available four weeks 
after receipt of order. 

Fotec Inc., 560 Harrison Ave., Boston, Mass. 
02118. Phone (617) 542-1719 [Circle 354] 





Automatic system tests 
telecommunications, audio ICs 


Equipped with new digital instru- 
mentation modules and a distributed- 
processing architecture, the A360 an- 
alog large-scale-integration test sys- 
tem has been reconfigured to mea- 
sure the quality of integrated circuits 
in telecommunications and audio 
products. The A360 Telecommunica- 
tions Test System can handle such 
complex gear as single-chip modems 
and pulse-code-modulated dialers. 
For high-volume testing, the A360 
offers the M634 array-processor 
module, an option that processes dig- 
ital signals. The system can also be 
outfitted with another array proces- 
sor, the M630 audio-signal-process- 
ing computer module, which pro- 
vides custom algorithm-design soft- 
ware and an interactive graphics 


_ package for more complex digital sig- 


nal-processing applications. 

Available 20 weeks from receipt of 
order, the system is priced from 
$150,000 to $310,000, depending on 
the configuration. 
Teradyne Inc., 321 Harrison Ave., Boston, 
Mass. 02118. Phone (617) 482-2700 

[Circle 353] 


Passive parts tester 
performs 50 measurements/s 


A programmable microprocessor- 
based instrument can perform up to 
50 resistance-inductance-capacitance 
measurements/s. The 1689M, the lat- 
est addition to its maker’s Digibridge 
line, is suitable for production testing 
of resistors, capacitors, and induc- 
tors, as well as for incoming inspec- 
tion, component design and evalua- 
tion, and process monitoring. 

The unit offers 500 keyboard-selec- 
table test frequencies—from 12 Hz to 
100 kHz—and programmable test 
voltages—from 5 mvV to 1.275 V. 
Priced from $5,500, the 1689M will 
be available in the fourth quarter. 
GenRad Inc., 300 Baker Ave., Concord, 
Mass. 01742. Phone (617) 890-4900 

[Circle 355] 
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More opportunity for’ ‘growth, more. time for leisure. ANd a 
spectacularly beautiful area in which to enjoy both. That’s _ 
Long Island. 

For information about relocating, tax inger 
financing, and other bi-county assistance for your business, 
call or write 


. » Suffolk County .. Nassau County 
ice of Economic Developinent ®epartment of Commerce 
“4175 Veterans Memorial Highway 1550 Franklin Avenue 
Ronkonkoma, New York 11779 Mineola, New York 11501 
516-588- 516-555-4161 


Peter F. Cohalan _ Francis T. Purcell 
County,Executive County Executive 


Joseph C. Giacalone __ Roy Cacciatore 
Commissioner [ ommissioner 


Send for your free copy of 
‘An Assessment of the Potential 
for Foreign Investment on Long Island” 
prepared by The Fantus Company. 
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New products 


Semiconductors 

ICs pass data 
at 80 kb/s over 
twisted pairs 


With miles and miles already in- 
stalled, twisted-pair wiring can give 
Ethernet a run for the money in wir- 
ing up digital voice and data private 
branch exchanges. To do this, the 
64-kb/s information-handling capa- 
bility of the PBXs would need to be 
extended to a voice-and-data termi- 
nal or work station through standard 
telephone lines. A pair of monolithic 
complementary-MOS digital-loop 
transceivers can be used to build a 
digital telephone and PBX line card 
that passes voice and data over 26 
American Wire Gauge and larger 
twisted-pair cables at rates up to 80 
kb/s over distances as great as to 2 
kilometers. 


Intended for use in digital sub- 
scriber voice-and-data telephone sys- 
tems—as well as in remote data ac- 
quisition and control systems—the 
MC145422 and 145426 use a 256- 
kilobaud differential phase-shift-key- 
ing burst-modulation transmission 
technique to minimize radio-frequen- 
cy and electromagnetic interference, 
as well as crosstalk. The 145422 is a 
master for use at the telephone 
switch line card, and the 145426 1s 
the slave for use at the remote digi- 
tal-telephone set or data terminal. 

The master transceiver replaces 
the codec/filter and subscriber line 
interface card on the PBX line card, 
and transmits and receives data over 
the wire pair to the telephone set. 
The transceiver appears to the line 
card and backplane as if it were a 
pulse-code modulated codec/filter. 
The slave is located in the phone set 
and interfaces the mono circuit to 
the wire pair. 

By hooking two transceivers back 
to back, a repeater can be formed. 





The transceivers operate using one 
twisted pair. Eight bits of voice data 
and 2 bits of signaling data are trans- 
mitted and received at each frame in 
a half-duplex manner: the slave waits 
until the reception from the master is 
completed before transmitting back 
to the master. Transmission occurs 
at a 256-kHz bit rate using a modi- 
fied form of DPSK, permitting trans- 
mission at up to 2 km before turn- 
around delay becomes a problem. 

The C-MOS transceiver consists of 
a modulator, demodulator, two inter- 
mediate data buffers, sequencing and 
control logic, and two data registers. 
It is intended to operate on a 5-to-8- 
V power supply and can be driven by 
TTL or C-MOS logic. 

Available now, the 145422 and 
145426, which were first announced 
two years ago [Electronics, Sept. 22, 
1982, p. 125], are priced at $20.23 
and $18.95 each in lots of 1,000. 
Motorola Semiconductors Inc., MOS Inte- 
grated Circuits Group, 3501 Ed Bluestein 
Blvd., Austin, Texas 78721. [Circle 339] 





256-K RAMs give designers 
speed, power tradeoff options 


Intel’s complementary high-perfor- 
mance MOS process has been used to 
produce a trio of 256-K dynamic ran- 
dom-access memories. The three 
parts, all of which are configured in 
a 256-K-by-1-bit format, give design- 
ers options in power consumption 
and performance. 

The 51C256H, optimized for such 
high-performance, high-bandwidth 
applications as graphics displays, has 
a 120-ns access time and a Ripple- 
mode cycle time of 65 ns. The 
51C256L is targeted at low-power 
applications such as portable com- 
puters and instruments. It requires a 
total data-retention current of only 
230 A, or approximately 1/20 the 
power consumption of comparable n- 
channel-MOS 256-K RAMS. 

The third part, the 51C256HL, 
provides a combination of low power 
and high performance for applica- 
tions that require both. Available 
now, the parts cost from $115.45 to 
$179.50 each in lots of 100. Samples 
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of a part with a 64-K-by-4-bit organi- 
zation will be available in limited 
quantities next month. 

Intel Corp., 3065 Bowers Ave., Santa Clara, 
Calif. 95051. Phone (800) 538-1876 (in Calif., 
call 800-672-1833) [Circle 403] 


GaAs ICs, evaluation board 
are now available 


A total of 12 gallium arsenide semi- 
conductor products are now avail- 
able in dice form, in hermetically 
sealed leadless chip-carriers, or in 
hermetically sealed flat packages. 
The PicoLogic family includes four 
ultrahigh-speed logic integrated cir- 
cuits, four counter/prescalers, and 
four diode and transistor arrays. 

To help users evaluate the ICs, the 
company is also providing an evalua- 
tion board for $5,000. In lots of 100, 
the ICs range in price from $49 to 
$300. Delivery takes from four to 
eight weeks, depending on the part. 
GigaBit Logic Inc., 1908 Oak Terrace Lane, 
Newbury Park, Calif. 913820. Phone (805) 
498-9664 [Circle 404] 


200-ns EE-PROM offers 
three data-protection features 


Advanced Micro Devices is entering 
the market for electrically erasable 
programmable read-only memories 
with a 200-ns device that features a 
self-timed write cycle with a write 
time of 10 ms. The 64-K Am9864 
uses a ready busy pin to indicate the 
write cycle’s completion. 

The part incorporates three data- 
protection features to prevent acci- 
dental writing into memory during 
transition states. Data is protected by 
inhibiting write-cycle initiation when 
the supply voltage is less than 3.8, by 
a write-enable lockout circuit that 
prevents write-enable pulses of less 
than 20 ns in duration from intiating 
a write cycle, and by a feature ensur- 
ing that a write cycle cannot be initi- 
ated when the output-enable control 
is in the logic-zero position. 

When available early next year, 
the chip will cost $171.60 each. 
Advanced Micro Devices Inc., 901 Thomp- 
son Pl., Sunnyvale, Calif. 94086. Phone (408) 
732-2400 [Circle 405] 
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TRW brings you the industry's broadest — circuit and custom capabilitie Or for more information on thick film 


line of quality resistor networks, in- Gui thin Gini asda the leadins edoo of networks, contact TRW Resistive Prod- 
cluding thick and thin film, precision, technology in network packaging with U¢ts, Greenway Rd., Box 1860, Boone, 
custom, molded and coated, as well TaNFilm performance, non-wire bond NC 28607; 704.264.8861; or for thin 


as various packaging forms reliability and custom capability. TRW film networks, 4222 S. Staples St., Cor- 


has precision SIP and flat pack resistive Pus Christi, TX 78411; 512.992.7900. 


TRW has it all. Whatever your resistor networks as well as surface mounted 
requirement. chip carrier networks. All with low pro- 
a ct Sant ihadl ocated Gani: file mechanical configuration, high preci- a, | FF | 


modity types and functions. All competi- $108 performance, and Mil Spec QPL. a | Ad 
tive in the marketplace with both domes- Call your local TRW distributor for a 


tic and offshore manufacturing, specialt uote and samples. ae meee 
salad ene? ‘ Resistive Products Division 


TRW Electronic Components Group 


© TRW Inc. 1984 R-84-1 
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New products 


Computers & peripherals 
Copier prints 
154 dots/in. 
in many colors 


The 4692 Color Graphics Copier is 
compatible with several Tektronix 
color display terminals and can ac- 
commodate up to four simultaneous 
signal sources when equipped with 
an optional four-channel multiplexer. 
Incorporating the same air-assisted, 
drop-on-demand ink-jet technology 
available on previous models, the 
4692 supports two printing modes. 
The “fixed-resolution mode” prints 
at 154 dots/in. addressability, while 
copies printed in the “variable-reso- 


32-bit work station executes 
8 million instructions/s 


The model 32S is a single-user 32-bit 
work station capable of executing 8 
million instructions/s. Fully  soft- 
ware-compatible with Ridge Com- 
puters’ 32C mainframe computer, 
the 32S can be placed under a desk 
or arranged as a stand-alone unit. 
It offers 4 gigabytes of addressable 
code and data, as well as 1 to 4 
megabytes of memory. The basic 
configuration—a Ridge 32 central- 
processing unit, 1 megabyte of main 
memory, a 78-megabyte Winchester 
disk drive, a 1-megabyte floppy-disk 
drive, and universal interfaces—costs 
$36,400 and is available within 90 
days of order. 
Ridge Computers, 2451 Mission College 
Blvd., Santa Clara, Calif. 95054. Phone (408) 
986-8500 [Circle 364] 


System with graphics scanner 
lets users mix graphics and text 


The model 800 word image process- 
ing system, which incorporates a 
graphics scanner, lets users create 
documents with both graphics and 
text. Designed to operate with the 
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lution mode” may take as little as 1 
min., depending on the image format 
and signal source. 

Designed for use with the 4692 
copier, the 4510 Color Graphics Ras- 
terizer accepts images as high-level 
graphics commands across a four- 





IBM Personal Computer XT as a 
front-end peripheral, the model 800 
consists of the model 680 graphics 
scanner, the model 110 image-pro- 
cessing interface, the necessary ca- 
bles, and software that runs on an 
XT with at least 256-K bytes of mem- 


ory. Available in September, the 
model 800 will cost $9,945, while the 
graphics scanner, purchased sepa- 
rately, will list for $8,945. 

The model 610 electronic digitiz- 
ing camera lets users enter photos, 
documents, printed text, or three-di- 
mensional objects into desktop com- 
puters, without using a keyboard. 
Available now, the camera costs 


channel multiplexed RS- 
232-C serial interface. It 
then converts them into 
raster format object code, 
and transmits them to the 
graphics copier. 

Available in October in 
three memory configura- 
tions, the 4510 rasterizer 
costs $4,495 for the 128- 
K-byte version, $5,995 for 
the 512-K-byte version, 
and $9,995 for the 2-me- 
gabyte version. 

Also scheduled to be 
available in October, the 4692 copier 
lists for $5,995. The optional four- 
channel multiplexer costs an addi- 
tional $895. 

Tektronix Inc., P.O. Box 500, Beaverton, 
Ore. 97077. Phone (503) 644-0161 [Circle 
reader service number 361] 


$7,850 and is sold direct to system 
integrators, original-equipment man- 
ufacturers, and end users. 

Datacopy Corp., 1215 Terra Bella Ave., 
Mountain View, Calif. 94043. Phone (415) 
965-7900 [Circle 363] 


Work station can run VM/CMS, 
is IBM/370-compatible 


An IBM/370-compatible personal 
work station called the model 5400 is 
designed to support four simulta- 
neous users optimally, along with 
four additional connections. Alterna- 
tively, up to eight devices may be 
connected in combinations including 
graphics monitors, terminals, prin- 
ters/plotters, and host communica- 
tions facilities. 

Like the company’s series 5000, 
the 5400 can run the IBM/370 Vir- 
tual Machine/Conversation Monitor 
System (VM/CMS) operating system. 
A 32-bit processor executes the 
IBM/370 problem state instruction 
set and also supports 4 megabytes of 
main and 16 megabytes of virtual 
memory. Every model 5400 includes 
a 1,200-baud modem for remote di- 
agnostics and service. 

Available now, systems start at 
$44,900. Designed primarily for four 
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CMOS 6502 DieTmIBL TORS AND 
MICROPROCESSOR me 
THE HKEGSSCOe2 FAMILY Ee 


Telex: 710 —208 6753 


Phone: 603 — 882 — 6984 
ANI Cc) Boyle Associates 
Phone: 703 — 620 — 9558 
a : Source Electronics 
: ==] my |4274\a || Phone: 313 — 981 — 6950 
; The Winn Brothers 


International Co., Ltd. 
Telex: 3775219 
Phone: 216 — 428 — 1703 


South East US 

K & E Associates, Inc. 
Telex: 810 — 766 — 1594 
Phone: 404 — 448 — 7025 
Mid South US 

Andy Byles 

Phone: 817 — 267 — 4099 
Western US 

Schwerin & Merrill Inc. 
Telex: 4993653 

Phone: 408 — 735 — 7900 


IPC 
Telex : 3718970 
Phone’: 408 — 946 — 3508 


ASIA 


Australia 
Australian Video Presentation 
Telex: RCR AA32935 
Phone: 03 6997984 
India 
Far East Agencies, 
Electronics Division 
Telex: 845752 AMSAIN 
Phone: 54119 
Japan 
Internix, Inc. 
Telex: 26733 
Phone: O03 (369) 1101 
Korea 
Chunkwang Trading Co., Ltd. 
Telex: K24786 CHUNCO 
Phone: 744 — 9615 
Israel 
M.bL.R.N. Electronics Ltd. 
Telex: 342107 RNIS IL 
Phone: 70 81 74/5 

79 69 27 
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England 

Thame Components Ltd. 
Telex: 837917 MEMEC G 
Phone: 084 — 421 — 4561 
Denmark 

A/S Nordisk Elektronik 
Telex: 35200 NORDEL DK 
Phone: 02 — 84 20 O00 


Norway 

Elektronix A/S 

Telex: 72738 ELNIX N 
Phone: 02 —22 98 50 
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SILICON FOUNDRY SERVICES AND ene 
STANDARD PRODUCTS: fe tee ot 
~Silicon Gate CMOS 6502 8-bit Microprocessor family and 3 OLR SOA eee 
peripheral chips 6521, 6522 6532,6551 at NMOS price Sn aa 
(in stock ready for immediate delivery) Phone: 07452/2868 
— Other CMOS: oo 
64K ROM 4K SRAM, Gate Arrays, 74 HC/HCTXXX Logic eet tee eats te? 
—NMOS: megea: behead UNID D 
16K DRAM, 4K SRAM, HKE 80 8-bit Microprocessor compatible to Z80 Pee 


Distributor and representative inquiry encouraged 


USA Associate: 


HUA KO ELECTRONICS CU. CID. Esses America, Ltd. 


(619) 265-7855 


HES SemE hub caer bay: OVERSEAS OFFICE: Circle 147 on reader service card 
9 Dai Shun Street, Tai Po Industrial Estate, 2144, Bering Drive, San Jose, CA95131,U.S.A. 
Tai Po N.T. Hong Kong Tel:0-6570373(10 Lines) Tel :(408) 946-4990 


Telex : 50898 HKETP HX 








Li DDY870A/B 
CHARACTER DISPLAY TERMINAL 


DEC* VT100 / VT131 COMPATIBLE 
LOCAL EDITING FUNCTION AVAILABLE 
ADJUSTABLE TILT/ SWIVEL & LOW-PROFILE KEYBOARD 
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DDY870A/B Character Display Terminal has ANSI standard 
control functions and emulates DEC® VT100/VT131 functions. 
Advanced techniques, such as 132 Characters or 80 Characters 
< 24 lines, smooth-scroll, etc. are fully employed, furthermore 
angle adjustment of the display system (tilt / swivel) and 
low-profile Keyboard conforming to DIN standard are adopted. 


HeniraniX Kentronix. inc. 


No. 2 Nichidai Bldg. 1-6-14, Higashi-Nakajima, Higashi-Yodogawa-ku, Osaka 533, Japan 
Phone: 81-6-323-1707 Telex: J64531 KENTRONX Fax: 81-6-323-1762 
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Storage 
Chokes 


for switched-mode power supplies 


VA >= 


ZKB 445/311- 
51-H2 @ Rated current range 0,63 A to 638A 
@ Compact design for direct 
PCB assembly 


@ Standard series for fast delivery 
off the shelf 


@ Linear and non-linear chokes 
@ Horizontal and vertical mounting 
@ Spezial designs for high currents 


Further informations: 
Ask for our datasheets 
Z015 and Z019 


GUL GL lawas West-Germany 


VACUUMSCHMELZE - HANAU 


Gruner Weg 37, D-6450 Hanau 1 - Phone: (0 61 81) 362-1 - Tx.4 184863 


US-Office: VACUUMSCHMELZE c/o Siemens Components, Inc. 
186 Wood Av. South, Iselin N.J.08830 - Phone:(021) 494 3530 - Tx. WU 844 491 
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Computers & peripherals 


users, the 5400 costs about $10,000 
per user. By contrast, the 5000 runs 
to about $35,000 a station. 

Canaan Computer Corp., 39 Lindeman Dr., 
Trumbull, Conn. 06611. Phone (203) 372- 
8100 [Circle 362] 


Units print 200 characters/s, 
use three 8051 processors 


The 5300 line of printers includes a 
compact unit, the model 5310, and 
the 5320, with 15-in. platens for wid- 
er printing formats. The printers op- 
erate at speeds up to 200 charac- 
ters/s, use three 8051 microproces- 
sors, and the firm’s MOS circuitry. 

Options can be set without the 
keyboard, so the 5310 and 5320 can 
be used as full-function receive-only 
printers. Both utilize impact printing 
in a 7-by-9-dot matrix on plain paper 
with a choice of character sets and 
fonts, including those for the APL 
programming language, videotex 
graphics, and high- or low-resolution 
bit-mapped graphics. 

Available this fall, the printers are 
expected to range in price from 
$1,315 to $1,987 for the 5310 and 
from $1,775 to $2,463 for the 5320. 
AT&T Teletype Corp., 5555 Touhy Ave., Sko- 
kie, Ill. Phone (312) 645-8800 [Circle 365] 


Nine-track streaming tape drive 
backs up Winchester disks 


The PCT-1000 is an intelligent, com- 
pact, IBM-format-compatible nine- 
track streaming tape drive designed 
to provide 138 megabytes of backup 
for Winchester disks, read/write ac- 
cess to archival data banks, and in- 
tercomputer data exchange. The 36- 
lb. drive handles standard 7-, 8.5-, 
and 10.5-in. tape reels and a variety 
of formats, allowing data-interchange 
compatibility between computers. 
Available in August, the basic 
price for the PCT-1000 1,600-charac- 
ter/in. magnetic tape drive is $2,256 
when ordered in lots of 100. 
Ibex Computer Corp., 20741 Marilla St., 
Chatsworth, Calif. 913811. Phone (818) 709- 
8100 [Circle 366] 
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TIMING /FREQUENCY REDEFINED 


Within every Frequency System beats the the uncompromising precision of a 
heart of a Frequency Standard, and within Cesium Beam Tube. 


every standard...the accuracy Of ~~ Under and on the sea, on land and in 
quariz...1x10"'/day. —_ deep space, Frequency Electronics, 


For accuracy beyond that, an atomic __ Inc. is “vertically integrated” to 
frequency standard with an accuracy __ provide the highest reliability, ver- 
of 1x10"' for life is available. — satility and performance in quartz 

And within every Atomic and cesium beam components, 


Frequency and Time Measuring _'"Struments and systems. 
— System pulses a Cesium Beam _—__ Call or write today for 


Ser 


Frequency Standard, and more information or 
within every standard... applications assistance. 






55 Charles Lindbergh Blvd. « Mitchel Field, N.Y. 11553 
(516) 794-4500 ¢ TWX 510-223-0418 


mallu [end Pts, 
ELECTRONICS, INC. . 
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New products 


Communications 
Terminal server 
links Ethernet 
to 14 computers 


The model CS/100-14 terminal serv- 
er, the latest version of Bridge Com- 
munications’ CS/100, links the Eth- 
ernet local network to as many as 14 
terminals or personal computers 
equipped with RS-232-C interfaces. 
The network can be expanded 
through the addition of more 
CS/100s or other models of the com- 
pany’s gateway servers linking re- 
mote Ethernets over X.25 public 
data networks or point-to-point com- 
munications links. 

Incorporating a very large-scale in- 
tegrated Ethernet chip, the CS/100- 
14 is based on a multiple MC68000 
16/32-bit microprocessor design and 
supports the industry-standard Xe- 


rox Network System high-level pro- 
tocols. The devices are connected 
through user command software that 
is loaded from an on-board floppy 
disk, which stores network manage- 
ment information, help facilities, and 
the logical names associated with 
ports for connection requests. 
Available immediately, the model 
CS/100-14 sells for $5,400. 
Bridge Communications Inc., 10440 Bubb 
Rd., Cupertino, Calif. 95014. Phone (408) 
446-2981 [Circle reader service number 411] 


Converter links RS-422 units 
with RS-232-C equipment 


Two models of an RS-232-C-to-RS- 
422 converter are configured individ- 
ually to operate as data-terminal or 
as data-communications equipment. 
Both the 63-3H and the 63-4H are 
powered from the host device 
through pins 9 and 10 of the RS-232- 
C equipment. Although users must 








supply +12 and -12 V, respectively, 
on the two pins, an internal regulator 
develops the +5 V that the RS-422 
signals require. 

Signals on the RS-232-C connector 
swing over the range of +12 Vv, while 
the RS-422 balanced differential sig- 
nals are in the range of 0 to 5 v. The 
inputs and outputs of model 63-4H 
reverse those of the 63-3H. Com- 
bined, both converters act as short- 
haul modems, transmitting and re- 
ceiving full-duplex data at 100 kilo- 
baud over as many as 4,000 ft of two 
twisted-pair wires. 





TWA.OUR 3 PAIR BEATS THEIF 
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Both models are available from 

stock for $98. 
Telebyte Technology Inc., 148 New York 
Ave., Halesite, N. Y. 11743. (516) 423-3232 
[Circle 412] 


Fm demodulation system 
works in cordless phones 


The model LM3361A, a low-voltage, 
low-power narrow-band fm demodu- 
lation system, is designed especially 
for cordless telephones operating at 
46 and 49 MHz. Cellular-radio units, 
scanners, message pagers, marine re- 
ceivers, and amateur fm-radio trans- 
ceivers can also use the system. 
Model LM3361A includes a dou- 
ble-balanced mixer to reduce spuri- 
ous responses and a crystal-con- 
trolled oscillator to convert input fre- 
quencies from 107 MHz to 455 KHz. 
A six-stage cascaded limiting amplifi- 
er performs most of the filtering and 
amplification, and a quadrature de- 


FULL HOUSE. 
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tector demodulates the fm signal. Be- 
cause model LM3361A can operate 
on a supply voltage of less than 2 V, 
the handset requires only two battery 
cells. Supply current is typically 2.8 
mA during the normal receive mode 
and 3.6 mA when the system is on 
standby. 

Ordered in lots of 100 or more, 
model LM3361A is available now for 
$1.10 in a 16-pin dual in-line pack- 
age. A 16-pin 150-mil-wide package 
will be offered at the end of the year. 
National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-5000 [Circle 415] 


Business system does voice, 
data switching on one network 


A business communications system 
called the Rose integrates a private 
branch exchange, a local network, a 
local-network voice store and for- 
ward, text messaging and mail, and 


voice and data switching. An ex- 
panded version of the system is suit- 
able for use by Fortune 1,000 
companies. 

Users who want to access data 
from a particular computer in the 
system can do so directly. With sev- 
eral keystrokes, the Teleterminal can 
dial the computer, automatically log 
on, and then display the connection 
on the Teleterminal’s liquid-crystal 
display. In addition, the Rose lets 
users automatically return all inter- 
nal and external calls by pressing one 
button. 

Other features are simultaneous 
voice, data, and message transmis- 
sion; name dialing, so that users can 
call a name just by keying it in; ac- 
cess to personal and system directo- 
ries; and the ability to send and re- 
celve messages. 

Pricing varies according to the fea- 
tures selected. Systems will be avail- 
able sometime this month. 

CXC Corp., 2852 Alton Ave., Irvine, Calif., 
92714. Phone (714) 660-1801 [Circle 413] 


ONLY TWAS BUSINESS CLASS 
GUARANTEES 6 SEATS ACROSS TO BOTH 





EUROPE AND THE MIDDLE EAST. 


MOST AIRLINES HAVE 8. 


You're going to like us 


For space and comfort across the Atlantic, the 
smart money’s on TWA. Because TWA has 6-across 
seating on every nonstop from the US. to Europe and 
the Middle East. Most airlines have eight. And every 
seat is either an aisle seat or window seat, so you'll 
have more room to work, and more room to relax. 

And now you get comfortable 6-across seating 
on every widebody TWA flies overseas—our L-1011’s 
as well as our 747’s. That’s because we’ve folded down 
the two middle seats and added more legroom in our 
[-1011’s. So now, they're more comfortable than ever. 

TWAs Ambassador Class: Just six seats across 
on every flight to Europe and the Middle East — 
not eight like most airlines. 

Who's your money on? 
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COMPLETE 
ILLUSTRATED 
REFERENCE 
GUIDE TO 
THE LARGEST 
RADAR and RF 
INVENTORY 
IN THE WORLD 


e RADAR SYSTEMS & RF SOURCES: 





150 MHz to 35 GHz. 

©@ ANTENNA MOUNTS: 

Autotrack, Search, X-Y, Nike Herc., 
Ajax, SCR-584. Capacity 50 to 
20,000 Ibs. Dishes to 60 ft. dia. 








e RADAR INDICATORS 

e PULSE MODULATORS 

e HIGH VOLTAGE POWER SUPPLIES 
e 


. TUBES and PLUMBING 
Mt 


_Radio-Research 
Instrument Co., Inc. 


* 
% 


2 Lake Avenue oc 
Danbury, CT 0681 


zB (203) 792-6666 a soe ‘ 
TELEX 962444 of . 
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COLCOAT 515 


‘STOPS 


Electrostatic 
BET atete [= 






Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 


prevents electrostatic buildup for more than 


two years. It dries quickly to form a tough, 
protective coating. 

Japan's leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty Is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


wi 
COLCOAT CO.,LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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New products 


Industrial 
Soldering unit 
teams robot, 
end effector 


A robotic soldering system, designat- 
ed the Chad ECS 201, attaches com- 
ponents to printed-circuit boards af- 
ter wave soldering has been complet- 
ed. The system, which teams an end 
effector and the Seiko D-Tran RT- 
3000 robot, achieves a repeatability 
of +0.001 in. 

The end effector can randomly sol- 
der a variety of component junctions, 
standoff pins, and compound leads 
without a prescribed pattern or order 
of soldering. Solder is fed automatti- 
cally to the soldering head from a 
reel; the robot controls feed duration 


Programmable unit controls 
dc servo motors at 50 kHz 


The model ACC40 programmable 
controller, intended for use with mi- 
cropositioning stages, controls mini- 
stepping motors at speeds exceeding 
25 kHz and dc servomotors at 50 
kHz. Available with an IEEE-488 in- 
terface to effectuate computer con- 
trol, the ACC40 controller will help 
solve many electro-optical design 
problems requiring both ultrahigh 
resolution and high-speed displace- 
ments. 

The company will begin taking or- 
ders at the end of August for the 
model ACC40. Prices will begin at 
$3,000. 

Klinger Scientific Corp., 110-20 Jamaica 
Ave., Richmond Hill, N.Y. 11418. Phone 
(212) 846-3700 [Circle 375] 


Volumetric dispensers deliver 
small quantities of solder, flux 


Because of their corrosion-resistant 
wetted surfaces made of ceramic and 
fluorocarbon, a line of volumetric 
dispensers is suitable for delivering 








and the soldering iron’s temperature. 
The robot moves the solder head 
from point to point at a rate of up to 
55 in./s, and an average point can be 
soldered in 1 to 3 s. Housed in a 
steel base, the system includes the 
end effector, robot, and software. — 

_ Available in 10 weeks, the model 
ECS 201 is priced between $40,000 
and $50,000, depending on the con- 
figuration. 

Chad Industries, 1060-K North Batavia St., 
Orange, Calif. 92667. Phone (714) 997-4350 
[Circle reader service number 371] 


microliter quantities of etching flu- 
ids, solvents, and acids with repro- 
ducible results of +0.1% or better. 
The units use a valveless piston de- 
sign that eliminates the inaccuracies 
of some metering pumps. 

The pumps can dispense volumes 
from 2 to 100 microliters at a time 
and can achieve 600 dispenses/min. 
A hand/foot switch allows hands- 
free operation for single-shot dispens- 
ing. The unit can be used in auto- 
mated equipment. 

The model PiPOCKC, for 0-to-50 
microliter shots, and the PiPICKC, 
for O-to-100 microliter shots, are 
available from stock for $450. 

Fluid Metering Inc., 29 Orchard St., Oyster 
Bay, N.Y. 11771. Phone (516) 922-6050 
[Circle 373] 


VMEbus module line provides 
standard logical interfacing 


A series of VMEbus modules has 
been designed around an architecture 
that provides standard logical inter- 
facing for module identification, ad- 
dressing, status, and control. One 
model, the XVME-010 systems re- 
sources module, provides all VMEbus 
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ENTER THE 
HIGH-TECH GALAXY 
AT SEMICON/EAST '84 


September 18-20, 1984 
Bayside Exposition Center 
Boston 





Move through time and space 
with us to the high-tech galaxy 
of the semiconductor future. 

Fe Meom (UiUicomill(-\omyaiiamaelaaleli=y< 
aiceUliiavaelic-vore hm el-}iare el-e 
signed. Many of the products 
you'll need to manufacture 
these circuits are already 

here, and you can see them at 
SEMICON /East ‘84. 

Explore tomorrow's semicon- 
fo [ra colar-vo 0) oant-ta) mel sromanol clare]; 
with the 400 companies exhib- 
alate Mel mel¥] am al-\w’am (oleohifolay 
Boston’s Bayside Exposition 
Center. You'll find visionaries 
everywhere during the show. 
The SEMICON technical sympo- 
sium will explore the properties 
olato Milaaliconicolasme)manteli-ia(ol,; 
and processing that will impact 
future devices. In the SEMI 
standards meetings, they will 





@SEMI, 1984 


ol dlave Mi rolantelacon\aewe)e)(-\eihi-1; 
oToaaim CoM -telasamo)vmrel-lilalinve MLtT= 
icvaalare) (oxen mal-i-re (10 Mom (olUlsras 
WolUM ial ComincMelUiolaloli-VemiUliuiccs 

Send the coupon for complete 
elit EMelieRoMirctexelehveliteca vel 
tration form. We'll send you 
your ticket to the future. 





Semiconductor Equipment 
relate Maatoncclatol Mm latialithic Mm Laem 
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IT HAS PASSED THE TEST TO TEST—.~ 
: __ FROM. RIM KY & To INKY b 


With its 1984 copyright, our IC test interface card part-][ has proven its ability to do 


more::-for less. 

Designed especially for the Apple J, it is easily fitted into any expassion slot (except “‘O’’) 
Simply load in the program diskette, key in the IC number, and your computer will verify if the 
IC is functioning properly. If you don’t know the number, the diskette is programmed to locate it. 


Simple, isn’t it? But best of all is the simple price. At |/20th the cost of a stand alone 
IC-testing unit, the interface card makes sense:-:and saves dollors. 


The IC test interface card is perfect for shops, hobbyists, and 
students. Distributors, Agents, this produs has already proved 
its great sales potential! 


FAIRY i 5 : omen = Eien 


Ge 18PIN 
: foy:N 548) Hr 
- Ic TEST Eee 


COPYRIGHT 1984 ga EN Se Cae [P24 Frapn 


eee 2 tee 


More info, aus cosdaci: -- eae 
YIH LUNG ENTERPRISE CO.,LTD. cs RAM 

Head office & Factory: a ee PROM 

No. 112, Chung King N. Rd., Sec. 4, Taipei, Taiwan, R. 0. ce - INTERFACE 
Telex:20131 YILON Tel:8119361-4 P.O. BOX 12469 TAIPEI, TAIWAN. 
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In celebration of the 50th anniversary of Electronics Magazine... 


The most exhilarating, comprehensible ae editorial ae of 

ectronics’ 50th Anniversary 
look at past and future issue of April 17, 1980, 
developments in electronics 


beautifully clothbound and 
that has ever been published. jacketed for your permanent 


pleasure. 300 illustrations, 
many in full color. 
274 pages, $18.50 






Painstakingly researched and written, 
AN AGE OF INNOVATION gives you an 
unforgettable overview of electronics. 
Everything from the individuals whose 
foresight and daring led to the great 
advances ... to the origin of specific 
technological breakthroughs you use 
in your own work and home...to the 


AN AGE OF 
INNOVATION 


The World of Electronics 





, 1930-2000 

challenges and discoveries we will face 

tomorrow. by the Editors of Electronics 

Order your copy today! 
Electronics Magazine Books wy ; 
1221 Ave. of the Americas i (J Payment enclosed (Bill firm (©) Bill me Name 
New York, NY 10020 4 Charge to my credit card: _(_) American Express oe 

pany : 

Send me____ copies of An Age of Innova- —__() Diners Club LJ Visa (] MasterCard 
tion @ $18.50 plus applicable sales tax. McGraw- Street 





Hill pays regular shipping and handling charges 





on pre-pai peereals Acct. No. Date Expo Cit Grate Zi 
Quantity discounts available. Ten-day money- On MasterCard only, 
back guarantee applies on all books. first numbers above name Signature ee eg Ee A ee 








Industrial 


system-utility signals, including sys- 
tem clock, reset, and fail. 

The XVME-080 module, with a 
10-MHz 68000 central processing 
unit, provides the user with the nec- 
essary intelligent VMEbus circuitry 
for designing and prototyping limited 
production VMEbus-based systems. 
The model XVME-210 board fea- 
tures 32 digital input channels, input 
signal debouncing circuitry, and 
opto-isolation. An intelligent-counter 
module, the model XVME-230, of- 
fers counting rates up to 50 MHz, 
eight independent counting channels, 
and firmware-configurable channels. 

Available now, the XVME-010 
sells for at $1,250, the VXME-080 
goes for $1,500, and the XVME-210 
for $1,050. The XVME-230 is priced 
at $1,900. 

Xycom Inc., 750 North Maple Rd., Saline, 
Mich. 48176. Phone (313) 429-4971 
[Circle 372] 


Materials-handling unit moves 
44 lbs in four directions 


Featuring a variable vertical axis, the 
IBM 7547 is an electric-drive manu- 
facturing system suitable for uses 
such as materials handling. The 7547 
has a longer reach for a larger work 
space and twice the payload capabili- 
ty of the IBM 7545. 

The system consists of a micro- 
processor-based controller with an 
operator panel and a jointed arm fea- 
turing four servo-controlled axes able 
to move the arm in four directions 
with a payload of 44 lbs. Thanks to 
the servo-controlled vertical axis, the 
tooling can be stopped at any point 
along its 9.8-in. vertical axis. 

The system’s control unit can store 
up to five distinct multiple-point rou- 
- tines to a maximum of 24,000 bytes 
of memory. The 7547 can be pro- 
grammed with an IBM Corp. Person- 
al Computer, XT, or IBM 5531 In- 
dustrial Computer using an enhanced 
release of IBM’s entry-level robotic 
language. Priced at $45,000, the sys- 
tem is available this quarter. 

IBM Corp., 1000 N. W. 51st St., Boca Raton, 
Fla., 33432. Phone (805) 998-3259 
[Circle 374] 
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The best place to buy 
a Hong Kong factory is 


in San Francisco. Hl) 
: 


a 







~ 















Hong Kong. A surprisingly profitable investment. 


In South East Asia and the Pacific region lies a vast, but relatively untapped 
. market for the sale of U.S. products and components. 

Setting up a factory in Hong Kong, or embarking on a joint venture with a 
local company is an excellent way of breaking into this potentially lucrative 
market. 

To help your company take the first step, the Hong Kong Government's 
Department of Industry has opened an office in San Francisco, where you'll be 
able to get information and advice first hand. 

Hong Kong has endless attractions for American enterprise. There's a 
minimum of government red tape and interference, for example. Corporation tax 
is a modest 18% % with no control over company ownership, no customs duty 
and no restrictions on profits which can be freely converted into any currency. 
Add to this a skilled, million strong industrial workforce and a maximum salaries 
tax of only 17% and we think you'll agree that Hong Kong's an attractive place 


for investment. 

Our Industrial Promotion Officers, 
Robert Ashworth and Lyle Conley, will be 
pleased to assist you. 


Hong Kong Department of Industry 


Section E Suite 2130 

McKesson Plaza 

One Post Street 

San Francisco, Ca. 94104 

Tel: (415) 956-4560 Telex: 340192 HK IND SFO 



















The Industrial Investment Advisers. 
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CUSTOM AND SEMICUSTOM VLSI: ate 
ania 


SURVIVAL STRATEGIES FOR THE NEW ERA 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 
challenges of an ever-changing industry? 


Order the official transcript of this seminar, spon- 
sored by E/ectronics Magazine and Gnostic Concepts 
Inc. for an inside line on the questions of SURVIVAL. 


Send $150 or your company purchase order to: 
Electronics Magazine Books, 1221 Avenue of the Americas, New York, NY 10020 
Please allow 4-6 weeks for delivery. Money-back guarantee. 





New products 


Microcomputers & systems 
Chip simplifies 
design of 

disk controllers 


A floppy-disk interface is said to 
eliminate 60% to 70% of the TTL 
glue chips used in floppy-disk con- 
troller designs, bringing the total 
number of chips needed to build a 
controller down to about eight. The 
model pmPB9201C has a_ phase- 
locked-loop and data-recovery circuit 
with an extremely low error rate. 
The digital PLL tolerates speed varia- 





tions of +4%. Adding a single vola- 
tile control oscillator to the control- 
ler expands tolerance to +10%. 

The interface circuit comes in a 
40-pin plastic package, operates from 
a 5-V supply, and supports both 8- 
and 514-in. disks. A write clock that 
can synchronously switch is used to 
solve the problems that typically oc- 
cur in switching between 514- and 8- 
in. drives. The interface generates all 
signals necessary for operation with 
the floppy-disk controller and in- 
cludes drive- and head-select logic 
with internal buffers. 

The model wPB9201C floppy-disk 
interface lists for $12 per unit in lots 
of 1,000. It is available now. 

NEC Electronics Inc., 401 Ellis St., Mountain 
View, Calif. 94043. Phone (415) 960-6000 
[Circle reader service number 431] 


High-performance boards 
enhance VMEbus systems 


Two boards are designed to make 


VMEbus systems more versatile. Built 
around the virtual-memory 68010 


156 


microprocessor, the Monoboard Mi- 
crocomputer MVME 115M is a 
high-performance processing module 
designed for use as a single central 
processing unit in a VMEbus system 
or as part of a multimaster VMEbus 
configuration with a controller else- 
where on the bus. 

With the MVME 330, a local-net- 
work controller board, VMEbus 
nodes can be linked on an Ethernet. 
The high-performance, single-board 
Ethernet-node-processor board is 
compatible with standard VMEbus 
and Versabus specifications and oper- 
ates at 10 Mb/s. It conforms to 
IEEE 802.3 and Ethernet Version 
2.0 specifications. 

In addition to the CPU and Ether- 


net boards, Motorola is introducing 


seven other VMEbus boards and has 
completed a multiple-source agree- 
ment with Signetics/Philips on other 
VMEbus modules. 

The MVME 115M is selling for 
$1,595, the network card for $2,600. 
Both are available now. 

Motorola Semiconductor Products Inc., P. O. 
Box 20912, Phoenix, Ariz. 85036. Phone 
(602) 438-3501 [Circle 432] 


SCSI interface for PCs 
links disk, tape drives 


With an IBM Corp. host adapter, the 
IBO1, owners of IBM’s Personal Com- 
puter can use 51!4-in. Winchester 
disk drives and 4-in. cartridge tape 
drives that use the Small Computer 
Systems Interface. The single print- 
ed-circuit board has a standard IBM 
PC bus interface to plug directly into 
a slot in the PC, the PC XT, the IBM 
expansion cabinet, or PC-compatible 
computers. 

The IBO1 has a protocol controller 
that implements the full SCSI proto- 
col and frees the processor from im- 
plementation overhead. Using the 
IBO1, hard-disk memory capacity 
may be expanded up to a gigabyte or 
more in a single system. The host- 
adapter card also includes 6-K bytes 
of read-only memory and 2-K bytes 
of random-access memory, used for 
storing initialization routines, config- 
uration of the SCSI subsystem, and as 


94568. Phone (415) 829-8700 


a driver for handling SCSI operations. 
Prices for the IBO1 range from 
$345 to $395. Deliveries will begin in 

August and will take 30 days. 
Emulex Corp., 3545 Harbor Blvd., Costa 
Mesa, Calif. 92626. Phone (714) 662-5600 
[Circle 433] 


Controller raises performance 
of 5%-in. Winchester drives 


Using an on-board 68000 processor 
and cache memory, a multifunction 
disk- and tape-drive controller allows 
simultaneous disk and _ backup 
streaming-tape operations. The Stor- 
ager supports 51!4-in. ST506 Win- 
chester and higher-capacity drives 
using the Enhanced Small Device In- 
terface and ST412HP protocols. 

As its tape-drive interface, the 
Storager supports QIC-02. The board 
uses an intelligent caching scheme to 
speed access times. With sector- 
length buffers, the 68000 can allocate 
on the fly the number of buffers 
needed by the various disk and tape 
devices. Available now, the Storager 
sells for $995 each in large lots. 
Interphase Corp., 2925 Merrell Rd., Dallas, 
Texas 75229. Phone (214) 350-9000 

[Circle 434] 


Bubble-memory system 
resembles LSI-11 disk drive 


Users of DEC’s LSI-11 microcomput- 
er systems can add a bubble-memory 
system without worrying about soft- 
ware modifications: the QBL-11/02 
bubble-memory controller acts just 
like a DEC RLO2 disk drive, but with 
faster access times. 

The bubble-memory system pro- 
vides full emulation of the RLO2 disk 
system, including 22-bit addressing 
and complete compatibility with 
DEC’s RSX-11 and RT-11 operating 
systems. Storage capacity can range 
from 256-K bytes to 32 megabytes. 
Available 30 days from receipt of or- 
der, the QBL-11/02 is priced at $776 
each in lots of 10. 

Bubbl-Tec, 6800 Sierra Ct., Dublin, Calif. 
[Circle 435] 
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New products 


Power supplies 

65-W switcher 
powers printers, 
small computers 


The model SX65 65-W switching 
power supply features a flyback de- 
sign that makes it suitable for cath- 
ode-ray-tube monitors, Winchester or 
floppy-disk drives, printers, and per- 





sonal computers. With a low parts 
count, the switcher has output rat- 
ings of 5 V at 6 A, +12 V at 2.5 A, 
—12 V at 0.7 A, and -5 V at 0.7 A. 

The unit also offers quick-discon- 
nect connectors, overvoltage protec- 
tion, and automatic current-recovery 
protection, and it meets many stan- 
dards, including Verband Deutscher 
Elektrotechniker 730 and 871, Inter- 
national Electrotechnical Commis- 
sion 380, and Underwriters Labora- 
tories 478. 

Priced as low as $52 apiece in 
large quantities, the switcher is avail- 
able immediately. 

Summit Electronics, 750 S. Sherman, Rich- 
ardson, Texas 75081. Phone (214) 231-1456 
[Circle reader service number 381] 


Six sizes of switchers 
supply up to 48 V and 10 A 


Designated the LV series, a line of 
switching power supplies comprises 
30 models with single and triple out- 
puts and comes in six sizes that sup- 
ply up to 48 V and 10 A. The series 
features line regulation of 0.4% for 
input variations from 85 to 132 V ac 
of 132. To 85.V ac. 
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The series has a load regulation of 
0.8% for single-output models and 
2% for triple-output models. It has a 
ripple of 15 mV root mean square, 
and the company offers positive- and 
negative-grounded models. The tem- 
perature coefficient is 0.02%/°C for 
single-output and 5 V for triple-out- 
put models. For the 5-V units, mini- 
mum efficiency is 62%. 

Suitable for original-equipment- 
manufacturer applications, the series 
features molex-type input/output 
connectors. An indicator light veri- 
fies the output voltage. 

Available from stock, prices for 
the series begin at $19 when large 
quantities are ordered. 

Lambda Electronics, 515 Broad Hollow Rad., 
Melville, N. Y. 11747. Phone (516) 694-4200 
[Circle 382] 


Multifunction line conditioners 
protect personal computers 


A series of power-line conditioners 
combine voltage regulation, surge 
and spike protection, noise attenua- 
tion, and brownout protection for 
personal computers, memory type- 
writers, and point-of-sale terminals. 

The series produces a low-distor- 
tion sine-wave output with a voltage 
regulation of +2% for line-voltage 
fluctuation of + 16%, -30%. Long- 
term brownout protection is provid- 
ed to 85 V ac; noise and spikes are 
attenuated by a low-pass filter and 
electrostatically shielded transformer 
windings. 

Pricing starts at $219 for the 150 
VA model and $289 for the 275 VA 
model; both are available now. 

Albar Inc., P. O. Box 2368, Lynnwood, Wash. 
98036. Phone (206) 771-4006 


[Circle 384] 





Lightweight 3,000-W switchers 
comprise three or four modules 


The PH series of 3,000-W switching 
power supplies provide from 0 to 300 
kv at 10 mA to 0 to 3 kV at 1 A. The 
units, which are built from three or 
four interconnecting modules (de- 
pending on voltage), require only 514 
in. of space in a standard rack. 

Because PH models use air as their 
primary insulating medium and in- 
clude no oils or potting compound, 
they weigh only 35 lbs per module. 
All the models feature both voltage 
and current regulation and automatic 
crossover to voltage or current mode, 
as determined by the magnitude of 
the load. 

The series costs from $5,535, for a 
0-to-10,000-vV model, to $10,565, for 
0-to-100,000-V model. 

Glassman High Voltage Inc., P. O. Box 551, 
Whitehouse Station, N.J. 08889. Phone 
(201) 534-9007 [Circle 383] 


2,000-W uninterruptibles 
operate from standard ac lines 


Rated at from 100 to 2,000 w, Me- 
morygard II uninterruptible power 
Supplies operate from a_ standard 
120/230-V-ac, 50/60-Hz power line 
and provide backup power with 
sealed maintenance-free batteries. In 
the event of a power failure or a line 
disturbance, the power supplies will 
provide conditioned, regulated power 
for computer systems. The series 
uses a pulse-width-modulation tech- 
nique that provides a regulated out- 
put voltage of +5% and a switching 
technology that features a 2-ms 
transfer time. 

Available now, the competitively 
priced line of supplies ranges in cost 
from $495 (for a model rated at 100 
VA, 115 V ac, and 60 Hz and provid- 
ing 9 min of battery time) to $1,450 
(for a model rated at 1,000 va, 115 
Vv ac, and 60 Hz and providing 15 
min of battery time). 

General Power Systems, 1400 North Baxter 
St., Anaheim, Calif. 92806. Phone (800) 854- 
3469 [Circle 385] 
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Electronic Circuits 
Notebook. 344 pp. illus. 
Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators...from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp.. illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp., illus. 

The best of Electronics’ popular “Engineer's Notebook,” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 
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In Celebration 
of the 50TH Anniversary of 
Electronics Magazine... 


The most exhilarating, comprehensible 
look at past and future developments in 
electronics that has ever been published. 





AN AGE OF 
INNOVATION 


The World of Electronics 1930-2000 
by the Editors of Electronics 


The editorial edition of Electronics’ 50th An- 
niversary issue of April 17, 1980, beautifully 
clothbound and jacketed for your permanent 
pleasure. 300 illustrations, many in full color. 
274 pages, $18.50 


Painstakingly researched and written, 
AN AGE OF INNOVATION gives you an 
unforgettable overview of electronics. 
Everything from the individuals whose 
foresight and daring led to the great 
advances ...to the origin of specific 
technological breakthroughs you use 
in your own work and home... to the 
challenges and discoveries we will face 
tomorrow. 


Order your copy today! 


Electronics Magazine Books 
1221 Ave. of the Americas 
New York, NY 10020 Hi ig 
Tel. (212) 997-2996 . 


Please send me 


Name 
Company 
Address 
City/state/zip 


McGraw-Hill pays regular shipping and handling on pre-paid orders. 
Ten-day money-back guarantee on all books. ELV 


256-K C-MOS ROMs 
offer access in 75 ns 


Unix-based system 
suits DEC’s PDP-11 series 


PC storage system 
has hard-disk, tape drive 


Macintosh software 
combines filing, drawing 


Firm cuts prices 
of its PC-compatibles 
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Products newsletter 


A line of high-density 256-K complementary-MOS read-only memories 
boasts access times as fast as 75 ns. Up till now, Solid State Scientific Inc. 
claims, the fastest access time for a 256-K C-MOS ROM was 250 ns. The 
new parts’ higher speed helps programs run more rapidly by eliminating 
wait states, even on the fastest microprocessors available today. 
Currently in production with a 2-um H-C-MOS II process, the ROMs cost 
less than $20 each in large quantities. Military-temperature-grade parts 
are available now, as are commercial- and industrial-grade models. In the 
fourth quarter, parts meeting MIL-STD-883 specifications will become 
available from the Willow Grove, Pa., firm. 





VenturCom Inc., of Cambridge, Mass., has developed a Unix-based 
operating system for Digital Equipment Corp.’s PDP-11 series of 
computers. Priced at $800, Pro/Venix is a multitasking and multiuser 
operating system based on Version 7 of AT&T Bell Laboratories’ Unix, 
and includes the Berkeley enhancements. Pro/Venix is distributed with 
an AT&T Technologies System 5 license to accommodate the upgrade to 
newer releases of Unix. DEC is targeting Pro/Venix, in combination with 
its Professional 350, as a work station suitable for schools, laboratories, 
government agencies, and technical and commercial original-equipment 
manufacturers. 


Davong Systems Inc.’s mass storage system for the IBM Corp. Personal 
Computer and PC XT teams a Winchester disk drive—available in 10-, 
21-, 32-, or 40-megabyte capacities—with a 24-megabyte tape-drive 
backup. What’s more, the tape drive can be used either as a streaming 
drive for backup or as a start-stop for use as a systems device. In start- _ 
stop mode, it acts like the hard disk in the XT. Other features of the Data- 
System, which is available now from the Sunnyvale, Calif., firm at prices 
ranging from $3,295 to $4,995, include compressed or full-volume 
backup, file-by-file or full-volume restore, and automatic flaw mapping. 


A software package called Filevision, offered by Telos Software Prod- 
ucts, of Santa Monica, Calif., for use with the Apple Computer Inc. Mac- 
intosh computer, combines a filing system with an object-oriented 
drawing system. With it, for example, a Macintosh user can draw a 
picture of an object and attach files of data to it for reference. It also lets 
users highlight or shade objects by choosing from a pulldown menu. 
Filevision will be available beginning August 15 at a suggested retail 
price of $195. 


Corona Data Systems Inc., Thousand Oaks, Calif., has restructured the 
pricing of its line of 16-bit IBM-PC-compatible desktop and portable 
computers and related peripherals. The reductions range from 11% to 
over 20% on personal computers and from 22% to 34% for peripherals. 
Corona says it is able to make the reductions because of an offshore man- 
ufacturing agreement with Daewoo Electronics Co. of South Korea. 
Corona has also opened a new manufacturing plant in Newbury Park, 
Calif., which consolidates the company’s operations and expands its 
product range. 


159 








RE CRYSTAL/FILTER DESIGN ENGINEERS 
Southern California 


For many years Hughes has been 
committed to excellence in the 
manufacturing of Crystal Filters and 
Oscillators. We currently design and 
manufacture advanced LC filters, RF 
modules, TCXOs, VCXOs, and 
Hybrid Oscillators. Exciting new 
engineering requirements are cur- 
rently available in Newport Beach, 
Southern California. 


e Senior RF Circuit Design 
Engineers— Hands-on RF hardware 
circuit design in UHF frequency 
range. Experience in crystal oscillator 
and crystal filter design would be an 
asset. BSEE preferred. Call Steve 
Morris, collect, (714) 759-2310. 


e Senior Filter Design Engineers 
— Hands-on design of crystal and LC 
filter components in the UHF fre- 
quency range. Experience in the use 
of CAD techniques similar to SPICE, 


COMPACT, and FYLSYN is de- 
sirable. BSEE preferred. Call Steve 
Morris, collect, (714) 759-2310. 


Enjoy the small company atmosphere 
at the Solid States Products Division 
while receiving the benefits and 
resources of a large electronics in- 
dustry leader. 


Please send your resume to: A.C. 
Shelby, Hughes Aircraft Company, 
Solid State Products Division, Profes- 
sional Staffing E-7B, 500 Superior 
Avenue, Newport Beach, CA 
92658-1420. Proof of U.S. Citizenship 
Required. Equal Opportunity 
Employer. 


HUGHES 


AIRCRAFT COMPANY 


SOLID STATE PRODUCTS 





Hardware 
System 
Engineer 
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Sony Corporation of America is 
seeking an individual to work as a 
Hardware Systems Engineer in the 
Information Products Division 
based in Park Ridge, N.J. 


The ideal candidate will have at least 5 
years experience in Z80 and Motorola 
68000 environment. Experience in 
interfacing different processor based 
units, i.e. Z80 and 68000, is required. 
Background should include exposure to 
3270 SDLC and Alpha Micro products. 


Sony offers a competitive starting salary 
and excellent benefits including 
matched savings, profit-sharing and 
dental plans. For prompt consideration, 
submit resume with salary history and 
requirements to: 


P-9562 Electronics 


Class. Adv. P.O. Box 900 
N.Y. N.Y. 10020 


We are pleased to be an equal 
opportunity employer m/f/h/v 


SONY. 


ELECTRONIC 
ENGINEERING 
INSTRUCTOR 


Two year college which is the Robotics 
Center for the State of South Carolina is 
seeking two full-time instructors for the 
Electronics Engineering Department. A 
master’s degree is preferred. A ba- 
chelor’s degree, plus 3 years related 
work experience or professional cer- 
tification, is required. Salary is com- 
mensurate with education and related 
experience and fringe benefits are ex- 
cellent. To receive application form, for- 
ward resume or letter of interest to the 
Personnel Officer, Piedmont Technical 
College, PO Drawer 1467, Greenwood, 
SC, 29648. 


AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION 
EMPLOYER. 


POSITIONS VACANT 


Electronics Technology — Arkansas’ lar- 
gest community college is seeking an in- 
structor to teach in a three-year electronics 
program leading to an advanced certificate 
in microprocessing technology. MSEE 
preferred; BSEE or related degree required 
with industrial experience considered. Liber- 
al benefits available. Located in a growing, 
industrial community at the foot of the 
Ozark Mountains. Apply to: Office of Person- 
nel, Westark Community College, P.O. Box 
3649, Fort Smith, AR 72913, EOE. 








COMPUTER 


SOFTWARE 





T =f 
| —-TASK MONITOR-—- | 


TOTAL SOLUTION FOR THE MANAGER | 
[ Easy to use, PERT/CPM network 
| with word processing. 


e Generates Schedules 
| e Manages Resources 

e Tracks Costs 

e Performs Trade-Offs 
| e Prints PERT Chart 


i Runs on IBM PC or XT 


| MONITOR SOFTWARE 
} 960 North San Antonio Rd. 


Suite 210, Dept. E 
Los Altos, CA 94022 
415-949-1688 
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POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 


Engineering Consultant for U.L., U.L.C., or 
C.S.A. requirements. Call me for consulting, 
liaison, design aid. G.L. Schmitz 312- 
446-8775. 


BUSINESS OPPORTUNITIES 


Instrumentation systems designer 
contract/per diem. Automated acquisition 
and analysis systems. Hewlett Packard, 
GenRad, Nicolat etc., Perry Mauney, PO Box 
1702, Falls Church, VA 22041 (703) 820- 
9726. 


INVENTIONS WANTED 


Inventions, ideas, new products wanted! In- 
dustry presentation/national exposition. 
Call 1-800-528-6050. AZ, 1-800-352-0458. 
X831 


POSITIONS VACANT 


Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 
engineers in the medical, computer and 
defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bldg., Pensacola FL 32505, (904) 434-1311. 


Engineers — Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 
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Published by Electronics Magazine... 


Books of special interest to our readers 





Circuits for Electronics Engineers 

Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer's Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 

Order No. R-026, $17.95. 


Design Techniques for Electronics Engineers 
Expert guidance at every point in the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 

Order No. R-726, $17.95. 


Microelectronics Interconnection 

and Packaging 

Articles from Electronics include sections on litho- 
graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, IC pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 

Order No. R-927, $15.95. 


Order today using this coupon! 


ELECTRONICS MAGAZINE BOOKS 
1221 Ave. of the Americas 

New York, N.Y. 10020 

(Telephone 212/997-2996) 


Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems 
Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 

Order No. R-011, $18.95. 


Basics of Data Communications 

This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. 

Order No. R-608, $15.95. 


Practical Applications of 

Data Communications 

Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 

Covers the theory and practical implementation of 
filter networks built with active elements. Includes 
design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 


Name 

| McGraw-Hill Intl. Publications Co. 
| European Circulation Center Title 

Maidenhead, Berks. SL6 2QL, UK 
| (Tel. [0628] 23431; Telex 848640) 

Company 
| Order # Qty Price 
| : $ Street/PO address 
“ ne $ City/State/Zip (Outside USA: City/ postal code/ country) 
| R- $ (_] Payment enclosed (Payment must accompany orders 
° under $25. USA residents add applicable local tax.) 
| R- $ _} Bill my company (or attach company Purchase Order) 
| ° C] Billme 
L i $ Ten-day money-back guarantee applies on all books. 
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High-speed LSIs delivered with speed. 





They can be ready soon after you order (Computer-Aided Design) system that 


at an economical cost. supports designing these Gate Arrays. 
These are the high-speed, 2.5n sec., Ask us. We will respond quickly and 
TC15G Series Gate Arrays and the effectively to your requirements. 


ultrahigh-speed, 1.5n sec., TC17G 
Series Gate Arrays. 

That’s why Toshiba’s world-leading ae 
CMOS and VLSI technology is appre- = t 
ciated around the world. 80 | TC 





What’s more, we have a wide line 3 |. oon LE 
, —— ranging from 880 to 10,000 gates. That 6 osecosr fae 
What we offer are semi-custom LSIs_— means we have an LSI to meet any 3 Oy oe 
with basic structures that are custom requirement. 3/ =. 
finished to match your logic circuits. Behind these LSls is our superior CAD . 


Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, FR. Germany Tel. (02101) 1580 

Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel. 0276 62222 

Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08-616265 
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POWER SUPPLIES 





UNIQUE IEEE-488 COMPATIBLE, ae 
INTERACTIVE DIGITAL PROGRAMMER - 4 Sow, 6OW, 120W MODELS 
TALKS & LISTENS ON THE a 488 BUS ™& es CERTIFIED TO IEC 380 


@ KEPCO POWER SUPPLY 


PROGRAMMABLE LINEAR 
VOLTAGE/CURRENT 


100~1000 WATT STABILIZERS 


But even if you don’t see it here, you’re almost certain to see:it in olr catalog. There you'll find over 
150 models of frameless, open frame, and fully enclosed and shielded switchers ranging 
in power from 10 to 300 Watts; 26 ferroresonant voltage stabilizers, 60 to 450 Watts; and more than 
50 linear programmable voltage and voltage/current stabilizers, 30 to 1000 Watts; plus 
a whole bunch of 4-quadrant bipolar models ranging up to 400 Watts and up to + 1000 Volts. 
It's hard to imagine a set of requirements which can't be filled from our catalog, but if you have one, 
let us know. We'll fill it in our own special way. 





For complete specifications, write Dept. GXF-14 
KEPCO, INC., 131-38 Sanford Avenue, Flushing, NY 11352 USA (212) 461-7000 * TWX #710-582-2631 * FAX: (212) 767-1102 
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